
e operating tliis machine 
jltage lines. 


HRE HAZARD 

rack crane, provide metal to metal contact 
filler nozzle and gasoline tank. 

Hi prevent sparks which might ignite fuel and result in 
ijuiy or death to personnel and destruction of equipment 


DANGEROUS STEAM AND AIR PRESSURE 

Turn radiator cap slowly to allow pressure to 
escape before removing cap. 

Inflate tires from the side opposite the ring. If 
ring is improperly installed, air pressure may cause it to fly off 
the wheel and serious injury to personnel may result. 
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Change ^ HEADQUARTERS 

> DEPARTMENT OF THE ARMY 

No. 1 y Washington, DC, 8 January 1982 


Organizational Maintenance Manual 
CRANE-SHOVEL, TRUCK MOUNTED; 3/4 CUBIC YARD; 

20 TON; WITH CLAMSHELL, DRAGLINE, AND BACKHOE 
ATTACHMENTS; G.E.D. (HARNISCHFEGER CORP MODEL M320T2) 

NSN 3810-00-151-4431 


TM 5-3810-294-20, 5 April 1974, is changed as follows: 


Page /v, following number 1-12 add the following: 

2-72.1 Air cleaner service 2-84. 

Page V, following number 2-105 add the following: 
2-105.1 Adjusting tront and rear drum brakes. 2-110. 
2-105.2 Location of chains and chain shafts . . 2-110. 
Page 1-1. 

Paragraph 1-4 line 1. Change “TM 7480-90-1“ to 
“TM 740-90-1“. 

Paragraph 1-5 is superseded as follows, 

1-5. Reporting Errors and Recom- 
mending Improvements 

You can help improve this manual. If you find any 
mistakes or if you know of a way to improve the pro- 
cedures, please let us know. Mail your letter or DA 2028 
(Recommended Changes to Publications and Blank 
Forms) direct to: Commander, US Army Tank- 


Automotive Command, ATTN: DRSTA-MBP, 
Warren, Ml 48090. A reply will be furnished to you. 
Page 2-3, paragraph 2-4e(3). Following subparagraph 
(3) add. 

CAUTION 

When reeving a three or more part line, posi- 
tion the cable outside the boom point cable 
guards. This will prevent the cable dragging 
on the inside rear of the guards. 

Page 2-25, paragraph 2-\0a. Warning is superseded as 
follows. 

WARNING 

Do not transport crane with the clamshell 
bucket, the dragline attachments, or the 
piledriver front end installed. 

Page 2-26, Section V is superseded as follows. 
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section V. PREVENTIVE MAINTENANCE CHECKS AND SERVICES 



a-17. 



is detecting/correcting 
, jppng little problems 
s table 2-1 contains a 
and services to be 


{)y orgaoiza^oBal maintaaance personnel, 
to diecics and services will inaease the 

«Kiyi ife the cisfflc bot f*ery posable problan can- 

wtbe oovend is ^ PMCS. You need to be alert for 
tbat aicbi ca^ a probkni. if anytime does 
Isekwnne. andyoaca^’tfix it, writeit on a DA Form 
3|||aBd KfKMt it to ymff sqwrvisor. Be sure to record 
■iW oonective actkm. m , 


2-18. OtgaNboiBiinal Rra^itlive Maln- 
tenancii^Jw^ «ii4 Services 

a. P egfo m Ae tdedds «md services at the intervals 
staora in ttdile 2-1. 

(1) Do the (Q) diecks and services once each three 


(2) Do the (S) checks and services twice a year, or 
each six months. 

(3) Do the (A) checks and services once each year. 

(4) Do the (B) checks and services once each two 


years. 

(5) Do the (H) checks and services at the hour in- 
terval listed. 

(6) Do the (MI) checks and services when the 
mileage of the vehicle reaches the amount listed. 

b. If the crane doesn’t work properly and you can’t 
see what is wrong, refer to section VI for 
troubleshooting instructions. 

c. Make cleanup a part of your preventive 
maintenance. Dirt, grease, oil, and debris may cover up 
a serious problem. Use drycieaning solvent (SD-2) to 
clean metal surfaces. Wipe off excess grease and spilled 
oil. Use soap and water when you clean rubber or plastic 
material. 

d. Watch for and correct anything that might cause 
a problem with the crane. Some things you should 


watch for are: 

(1) Bolts, nuts, and screws that are loose, missing, 
bent, or broken. 

(2) Welds that are bad or broken. 

(3) Electric wires and connectors that are bare, 
broken, or loose. 

(4) Hoses and fluid lines that leak, or show signs 
of damage or wear. 

e. You should know how fluid leaks affect the 
status of your equipment. Learn and be familiar with 
the following definitions of the types/classes or leakage. 
Remember — when in doubt, notify your supervisor! 

Leakage definitions for PMCS are: 

CLASS I Sepage of fluid (indicated by wetness or 
discoloration) not great enough to form 
drops. 

CLASS II Leakage of fluid great enough to form 
drops but not enough to cause drops to 
drip from the item being checked/ 
inspected. 

CLASS III Leakage of fluid great enough to form 
drops that fall from the item being 
checked/inspected. 

CAUTION 

Equipment operation is allowable with 
minor leakage (Class I or II). Of course, con- 
sideration must be given to the fluid capacity 
in the item/system being checked/inspected. 

When in doubt, notify your supervisor. 


When operating with Class I or II leaks, con- 
tinue to check fluid levels as required by the 


PMCS. 


Class III leaks should be corrected before 
releasing equipment for operation. 


2 



Page 2-26. Table 2-1 is superseded as follows. 


Table 2.L Organizational Preventive Maintenance Checks and Services (CRANE) 


Q-Quartcriy 

S-SemiannuaHy 


A-AimajolSy 

B-Bleimially 


H-H6ure 

Ml-Mifes 


Interval 


B 


ITEM TO BE INSPECTED 
Prooedure 


NOTE 

PERFORM OPERATOR/CREW PMCS PRIOR TO OR IN CONJUNCTION 
WITH ORGANIZATIONAL PMCS. 

FUEL TANK, UNES, AND FITTINGS 

inspect lines and fittings for leaks, lighten loose fittings. Replace damaged lines or 
fittings (para 2-79). 

RADIATOR 

TIglites moonting damps and connections if necessary, making sure no leaks are 
apparent The correct cap pressure rating is 4 psi. Replace cracked or damaged 
hose. Replace a leaking or faulty radiator (para 2-74). 

V-BELTS 

In^^ for wom^ frayed, or cracked belts. Adjust as required (fig. 2-S5). 

BATTERIES 

Check dectrdyte level and spedfic gravity (1.285-1.300) using hydrometer. Check 
tightness of connections. Fill to 3/8-inch above the plates. In freezing weather, run 
engine fw 30 minutes after adding water. Clean vent hole in filler caps before 
installing (para 2-53). 

HOOK ROLLERS 

Inspect hook rollers for wear and proper adjustment. Maximum allowable clearance 
between roUers and lower side of roller path is 1/ 16-inch. Replace severely worn 
rollers (para 2-1 1 1). 

GANTRY 

Inspect for cracks, worn sheaves, and improper lubrication (para 2-65). 

BOOM AND/OR JIB 

Inspect visually for damage, including cracks, breaks, and general condition. Repair 
or replace damaged boom or jib sections (para 2-37). 

REAR DRUM DRIVE CHAIN, REVERSING CHAIN, SHOVEL CROWD CHAIN, 
AND HORIZONTAL SWING SHAFT CHAIN 
Inspect for wear. Replace chain if worn excessively (para 2-110). 

LIGHTS 

Inspject lights for loose cables, mountings, cracked lens, and proper operation. Repair 
or replace defective lamps or bulbs (para 2-51). 

ENGINE CLUTCH 

Inspect and adjust if necessary (para 2-101). 

FRONT DRUM CLUTCH 

Check operation; adjust if necessary. Check lining thickness; if band is worn to within 
1/ 16-inch of rivet heads at point of most wear, install new band (para 2-106). 

FRONT DRUM BRAKE 

Check operation; adjust if necessary. If band is worn to within 1/16-inch of rivet 
heads at point of most wear, install new band (para 2-106). 

REAR DRUM CLUTCH 

Check operation; adjust if necessary. If band is worn to within 1/16-inch of rivet 
heads at point of most wear, install new band (para 2-105). 

REAR DRUM BRAKE 

Check operation; adjust if necessary. If band is worn to within 1/16-inch of rivet 
heads at point of most wear, install new band (para 2-105). 

BOOM HOIST CLUTCH 

Check operation; adjust if necessary. If band is worn to within 1/16-inch of rivet 
heads at point of most wear, install new band (para 2-108). 

BOOM HOIST BRAKE 

Check operation; adjust as necessary (para 2-112). 


Page 2-84, paragraph 2-78. 

Subparagraph b is superseded as follows. 

b. Removal. Refer to figure 2-72 and remove the air 
cleaner. 

Subparagraphs c and d are added as follows. 


c. Service. Refer to figure 2-72. 1 and service the air 
cleaner. 

d. Replacement. Refer to figure 2-72 and replace 
the air cleaner. 
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Figure 2-72.1 is adcied as foiiows. 







Figure 2-72 I. Air cleaner service 


Fugf 2-110 

Paragraph 2-104M1) change “figure 2-105" to 
'■tigure 2 105 2" 

Paragraph 2- 105/) third sentence is changed to read as 
loliov^-. 

•XdiUNt the clutch to the desired position by 
removing the primary wire Irom the distributor, setting 
the Ignition switch to ON, and then tapping the engine 
slari hiiiion. 

Following paragraph 2-106 add the following: 


2-106.1. Front and Rear Drum Brake 
Service and Adjustment 

a. Service. Keep the mechanical components of the 
rear drum brake clean and dry. Do not allow hydraulic 
tluid to come into contact with brake linings. 

b. Adjust. The adjustment of both of these brakes is 
identical and is done with hydraulic pressure off. No 
pressure should be placed on the operating foot pedal. 
Reter to figure 2-105.1 and adjust the front or rear 
drum brake. 




-igures 2-105.1 and 2-105.2 are added as follows. 
















Page 2-114, figure 2-107 is superseded as follows. 


STEP 1. LOOSEN LOCKNUTS (4) WHICH SECURE ADJUSTING HOLTS (4). 

STEP 2. TURN ADJUSTING BOLTS OUT OF CONTACT WITH CLUTCH BANDS. CLUTCH 
BANOS MUST BE CENTERED IN CLUTCH DRUM. USE ADJUSTING BOLTS (4) 
AND A FEELER GAGE TO CENTER CLUTCH. BANDS. TIGHTEN LOCKNUTS. 

STEP 3. LOOSEN LOCKNUT ON CYLINDER ROD. 

STEP 4. TURN CYLINDER ROD OUT UNTIL A PULL OF 15 TO 20 POUNDS ON A SPRING 
SCALE IS NEED TO ENGAGE THE CLUTCH. TIGHTEN LOCKNUT. 



NOTE: ONLY STEPS 3 AND 4 ABOVE ARE NECESSARY TO ADJUST FOR 

LINING WEAR. USE COMPLETE PROCEDURE ONLY WHEN 
CLUTCH HAS BEEN REMOVED AND REPLACED. TA0723I0 


Figure 2-107. Adjusting front and rear drum dutch. 
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Page 2-1 16, figure 2-109, step 2 is superseded as follows: 


STEP 2. REMOVE THE PRIMARY WIRE FROM THE DISTRIBUTOR. REMOVE SPRINGS. BE 
THE IGNITIO^I SW^'pi IS IN THE ON POSITION. 


Page 2-1 17, 


as follo^vs. 


STEP 1* idisei LOCKNUTS ON ADJUSTING SCREWS. 

2-32 AND ENGAGE THE SWING CLUTCH LEVER. 
STEP 3 A£i ADJUSTING SCREWS UNTIL THERE IS 0.020 

!f|:H GAP BETWEEN HEADS OF ADJUSTING SCREWS AND CLUTCH 
St|3£S. TIGHTEN LOCKNUTS AND RECHECK GAP. 


NOTE: 


r M 


Mils ABOVE- ilOaUSlII^S FOR FIRST ONE CLUTCH SHOE AND 
TNEHT^ OTttr. M'SURE CLUTCH SHOES DO NOT DRAG. 



ADJUSTING 

SCREWS(2) 



Figure 2-UO. Adjusting reversing shaft dutch or horizontal swing shaft dutch. 
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Page 2-124. Figure 2-115 is superseded as follows. 



STEP 1. LOOSEN LOCKNUTS WHICH SECRUE ADJUSTING BOLTS. 

STEP 2. TURN ADJUSTING BOLTS OUT Of CONTACT WITH CLUTCH 

BAND. CLUTCH BAND MUST BE CENTERED IN CLUTCH DRUMS. 
USE ADJUSTING BOLTS AND A FEELER GAGE TO CENTER 
CLUTCH BAND. TIGHTEN LOCKNUTS. 

STEP 3. LOOSEN LOCKNUT ON CYLINDER ROD. 

STEP 4. TURN CYLINDER ROD OUT UNTIL A PULL OF 15 TO 20 POUNDS 
ON A SPRING SCALE IS NEEDED' TO ENGAGE THE CLUTCH. 
TIGHTEN LOCKNUT ON CYLINDER ROD, 


NOTE: ONLY STEPS 3 AND 4 ABOVE ARE NECESSARY TO ADJUST FOR 

LINING WEAR. USE COMPLETE PROCEDURE ONLY WHEN 
CLUTCH HAS BEEN REMOVED AND REPLACED. 




Figure 2-115. Adjusting boom hoist clutch. 






sectioo V is superseded as follows. 



‘ r ' i 

Section V. PRMMTIVE MAINTENANCE CHECKS AND SERVICES 


4-10. General 

Preveotive taaiotesiiEi^ is detecting/ correcting 
ptoliieas befofe they ®r Utlte problems 

hefoR they become proiikins. Table 4-1 contains a 
fist of piweiRive maintenance checks and services to be 
performed by org^fmatirwftt a^ist^iaiice perscmnel. 
Atteatieli to these checks sesrvioes will increase the 
mefU fife of die carrier, but every possible problem 
OBBOot be covered in the PMCS. You need to be alert 
for aaythiBg that might cause a problem. If anything 
does hxik wrong, and you can’t fix it, write it on a DA 
Fonn 2404 and rqxHrt it to your supervisor. Be sure to 
record any corrective actitm. 

4-11. Ofganizational Preventive Main- 
tenance Checks and Services 

a. Perform the checks and services at the intervals 
shown in table 4-1. 

( 1 ) Do the (Q) checks and services once each three 
months. 

(2) Do the (S) checks and services twice a year, or 
each six months. 

(3) Do the (A) checks and services once each year. 

(4) Do the (B) checks and services once each two 
years. 

(5) Do the (H) checks and services at the hour in- 
terval listed. 

(6) Do the (Ml) checks and services when the 
mileage of the vehicle reaches the amount listed. 

b. If the carrier doesn’t work properly and you 
can’t see what is wrong, refer to section VI for 
troubleshooting instructions. 

c. Make cleanup a part of your preventive 
maintenance. Dirt, grease, oil, and debris may cover up 
a serious problem. Use drycleaning solvent (SD-2) to 
clean metal surfaces. Wipe off excess grease and spilled 
oil. Use soap and water when you clean rubber or plastic 
material. 

d. Watch for and correct anything that might cause 
a problem with the carrier. Some things you should 
watch for are: 


(1) Bolts, nuts, and screws that are loose, missin 
bent, or broken. 

(2) Welds that are bad or broken. 

(3) Electric wires and connectors that are bar 
broken, or loose. 

(4) Hoses and fluid lines that leak, or show sigi 
of damage or wear. 

e. You should know how fluid leaks affect tl 
status of your eQuipment. Leara and be familiar wi 
the following definitions of the types/classes of leakag 
Remember— when in doubt, notify your supervisor! 

Leakage definitions for PMCS are: 

CLASS I Seepage of fluid (indicated by wetness < 
discoloration) not great enough to for 
drops. 

CLASS 11 Leakage of fluid great enough to for 
drops but not enough to cause dro] 
to drip from the item being checkec 
inspected. 

CLASS 111 Leakage of fluid great enough to for 
drops that fall from the item beii 
checked/inspected. 

CAUTION 

Equipment operation is allowable with 
minor leakage (Class 1 or II). Of course, con- 
sideration must be given to the fluid capacity 
in the item/sysiem being checked/inspected. 
When in doubt, notify your supervisor. 


When operating with Class 1 or II leaks, con- 
tinue to check fluid levels as required by the 
PMCS. 


Class 111 leaks should be corrected before 
releasing equipment for operation. 
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Table 4-1. Organizational Preventive Maintenance Checks and Services (CARRIER) 


Q-Quarterly A-Annually H-Hours 

S-Semiannually B-Biennially Ml-Miles 


Item 

No. 


Interval 


B 


H 


Ml 


ITEM TO BE INSPECTED 
Procedure 


1 • 


NOTE 

PERFORM OPERATOR/CREW PMCS PRIOR TO OR IN CONJUNCTION 
WITH ORGANIZATIONAL PMCS. 

TRANSMISSION AIR FILTER 


2 




Monthly, remove drain phig and blow out accumulated sediment. Quarterly, or each 
400 operating hours, replace the element. 

FUEL LINES AND FITTINGS 



Inspect fuel lines for leaks and tighten loose connections. Replace defective lines 
and fittings (para 4-39). 

RADIATOR 

Fill to 3/4-inch above baffle plate. Replace cracked or worn hose. Tighten all 
mounting damps and connections (fig. 4-12 and 4-13). 

ENGINE DRIVE BELTS 


5 • 


6 




Adjust as required. Replace worn or frayed belts (para 4-47). 

BATTERIES 

Check electrolyte level and specific gravity (1.285-1.300) using hydrometer, and check 
tightness of connections. Fill to 3/8-inch (approx) above the plates. In freezing weather, 
run the engine for 30 minutes after adding water. Clean vent hole in filler caps 
before installing caps. Replace a cracked or leaking battery (para 4-26). 

SERVICE BRAKES 

Remove wheel. Inspect brake lining and replace brake shoes if lining is within 
I /1 6-inch of rivets (para 4-80). 
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ENGINE CLUTCH 
Adjust if necessary (para 4-67). 
LIGHTS 


Inspect lights for loose cables mountings, cracked lens, and proper operation. Repair 
or replace defective lamps or bulbs. 


Page 4-18. Following paragraph 4-38Z?(2). Add the 
following: 

b.\. Refer to paragraph 2-78 for servicing of air 
cleaner. 

Page A-l. 

Paragraph A-5. Change “TM 9-1870-1” to “TM 
9-2610-200-20”. 

Paragraph A-6. Change ”TB 740-93-2” to ‘TB 
740-97-2” and “TB 740-93-1” to “TM 740-90-1”. 


Page B-Il, group 3101, column (3)H. Change “F” to 
“O”. 

Page B-2J. 

Group 3201, column (3)A. Add “O” to indicate 
maintenance function and “1.5” to indicate time 
standard. 

Group 3202. 

Column (3)A. Add “O” to indicate maintenance 
function and “1.5” to indicate time standard. } 

Column (3)H. Change “F” to “O”. 
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By Order of the Secretary of the Army: 


E. C. MEYER 
General, United States A 

(XTicial: Chief of Staff 


RO^RT M. JOYCE 
Brigadier Ceitemi, United States Army 
The A^d^riant General 


Distributioii: 

To be distributed in accordance with DA Form 12-25B, Organizational maintenance requirements for Ci 

Triick Mounted.^ 
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CRANE-SHOVEL, TRUCK WVOUNTED; 3/4 CUBIC YARDS; 

20 TON; WITH CLAMSHELL, DRAGUNE AND BACKHOE 
AHACHMENTS; G.E.D. (HARNISCHFEGCR CORP MODEL 

M320T2) 
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Part One. 

Chapter 1. 

Section I. 
11 . 


Chapter 2. 

Section I. 
II. 

III. 

IV. 
V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIIT. 

XIV. 

XV. 

XVI. 

XVII. 

XVIIL 

XIX. 

XX. 

XXL 

XXII. 

XXIII. 

XXIV. 

XXV. 

XXVI. 
XXVII. 
XXVIII 

XXIX. 


CRANE (REVOLVING FRAME) 

INTRODUCTION 

General 

Description and data 

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 

Service upon receipt of material 

Movement to a new worksite 

Repair parts, special tools, and equipment 

Lubrication instructions 

Preventive maintenance checks and services 

Troubleshooting 

Radio interference suppression 

Maintenance of shovel front attachment 

Maintenance of backhoe attachment 

Maintenance of piledriver attachment 

Maintenance of crane, dragline, and clamshell attachments 

Maintenance of hull wiring harness 

Maintenance of lights, batteries, and miscellaneous items 

Maintenance of instrument control assem'bly" 

Maintenance of horn, wiring, and tachometer gage 

Maintenance of exhaust muffler and pipes 

Maintenance of cab assembly 

Maintenance of gantry assembly 

Maintenance of accessory items 

Maintenance of hydraulic system 

Maintenance of engine cooling system 

Maintenance of engine transmission assembly and propeller shaft 

Maintenance of engine fuel system 

Maintenance of engine coaling svstem accessories 

Maintenance of engine electrical system 

Maintenance of engine assembly and mechanical acessories 

Maintenance of crane-shovel and earth working equipment 

Maintenance of counterweight 

Maintenance of miscellaneous items 


Paragraph Pag< 
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2-12 
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2-2 

2-21 

2-3 

2-25 

2-3 
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2-54 

2 -t 

2-56 
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2-59 
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2-61 

2 -! 

2-64 

2 -i 

2-66 

2-1 

2-69 

2 -< 

2-73 

2 -« 
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2 -i 

2-77 

2 -i 

2-85 
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2-1 
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*This manual suparsadas TM 5--3 8 10-294-20, 12 Moy 1971 tndudtns all chongat. 
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Backhoe auxiliary gantry suspension reeving 
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Shovel drum lagging 
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Crowd chain tightener 

Cribbing shovel boom assembly 

Shovel boom installation 

Crowd and retract cable reeving 
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Boom hoist cable reeving 

Dipper trip cable reeving 
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Crowd chain idler sprocket 
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while entering drive sprocket in crowd out direction 

Chain repair and replacement 

Dipper trip wiring diagram 

Dipper trip magpieto switch removal 

Shovel dipper removal and installation 

Dipper teeth removal and replacement HI 

Cable roller and boom point sheaves service 

Cable guide rollers removal 

Hook block H 

Bridle assembly, replace and repair 

Jib and jib strut removal and replacement — , 

Boom hoist cable lower spreader connection removal 
and replacement 
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Hydrai& eySader replacement 249 
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Cab sheet metal assembly removal (sheet 6 of 6) 111111111111111111111111111111111 I 240 

Radiator, guard, and hose removal om 

Transmission inspection and repair _ 242 

Propriler shaft removal and replacement 1111111111111111111111111111111 248 

Engine air cleaner removal and replacement 2-84 

Lines and fittings, removal and replacement 

Fuel filter service 245 

Engine throttle adjustment !!!!!!!!!!!!!!'!! 

Engine speed governor adjustment !!!!!!!!!!!!!!!! 

Engine speed gxyvemor removal " 

Enrine choke control removal and adjustment 

Carburetor linkage 248 

Carburetor renvoval and adjustment 

Checking fuel pump output pressure _ 2-90 

Fuel pump and fuel sediment bowl «moyi‘7n7rdj7staen7"" J 

Thermostat, housing, gasket, and lines 

Water pump and fan replacement 7 'Z-92 

Alternator and water pump belt tension adjustment 
belt replacement and alternator removal 

Starting motor and solenoid removal and replaceme7t 

Starting motor solenoid removal and replacement 
Reverse polarity relay and magnetic switch, testing, 
removal, and replacement (sheet 1 of 2) 

Reverse polarity relay and magnetic switch, testing, 
removal, and replacement (sheet 2 of 2) ' 

Distributor assembly removal, replacement a7d"umin7(8‘h7t'ro72i 
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2-102 
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Draining engine oU pan 2-108 

replacement 17 2-108 

Adjusting valve stem to wcker am clearance 
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Enj^ne clutch adjustment 

Not used 

Chain case 

Control identification (sheet 1 of 2) 
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Adjusting front and rear drum clutch 

Rear drumshaft brake band removal and replacement 

Rear drumshaft clutch band removal and replacement 

Adjusting reversing shaft clutch or horizontal swing shaft clutch 

(^Reversing shift clutch or horizontal swing shaft clutch, 

removal or replacement 

Boom hoist brake adjustment 

Boom hoist clutch removal and replacement 

Boom hoist brake band removal and replacement 

Adjusting boom hoist clutch 

Swing brake shoes, removal and replacement 

Swing brake adjustment 

Reversing shift chain, removal and replacement 

Rear drum chain case removal and replacement 

Rear drum drive chain removal and replacement 

Horizontal swing shaft chain removal and replacement 

Hook roller removal and replacement 

Hook roller adjustment 

Swing lock assembly adjustment, removal, and replacement 

Boom hoist planetary pawls 

Boom hoist drum, rear drum, and front drum safety pawl adjustment- 

Toggle linkage adjustment 

Adjusting front and rear drum brake pedal return spring tension 

Counterweight removal and replacement 

Part Two — Carrier 
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Oil temperature sender removal and replacement 4-1 

Water temperature sender, removal and replacement 4-1 

Oil pressure sender removal and replacement 4-1 
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Seat installation 4-1 

Carrier cab assembly, exploded view 4-1 
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Windshield wiper motor removal and replacement (sheet 1 of 2) 4 -h1 

Windshield wiper motor removal and replacement (sheet 2 of 2) 4-1 

Radiator removal and replacement 4-1 
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Thermostat removal and replacement 4-] 
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Fuel tank removal and replacement 4-i 

Fuel lines and fittings reidacement and ^repair 4-j 

Carburetor adiustment removal and replacement 4-5 

Fuel filter service and fuel pump removal and replacement 4-5 

Acceleration and throttle control, removal, replacement, and repair 4-5 

Exhaust pipes and muffler removal and replacement 4— *5 

Engine belt and pulley arrangement, removal and replacement 4-' 
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Alcohol eva^rator removal, repair, and replacement 111 
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Dummy couplings, removal and replacement'IIIIIiril I 

Carrier drive train 
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Air compressor governor adjustment 
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PART ONE CRANE (REVOLVING FRAA^ 
CHAPTER 1 INTRODUCTION 


Section i. GENERAL 


1-1. Scope 

a. This manual contains instructions for the 
use of personnel to whom the Model M320T2 
Truck-Mounted Crane is issued. It provides in- 
formation on the maintenance services allocated 
to Organizational Maintenance by the Mainte- 
nance Allocation Chart (MAC). 

b. This manual is divided into two parts. Part 
One primarily concerns maintenance of the crane 
(revolving frame) portion of the truck-mounted 
crane. Maintenance personnel should read the 
instructions provided in both parts of this man- 
ual before operating or servicing the equipment. 

c. Numbers in parentheses on illustrations in- 
dicate quantity. Numbers preceding nomencla- 
ture callouts on illustrations indicate the pre- 
ferred maintenance sequence. 

1—2. Maintenance Forms and Records 

Maintenance forms and records that you are 
required to use are explained in TM 38-750. 


1—3. Destruction of Army Material to Prevent 
Enemy Use 

Refer to TM 750-244-3 for procedures for de- 
struction of equipment to prevent enemy use. 

1-4. Administrative Storage 

Refer to TM 7480-90-1 for information concern- 
ing administrative storage. 

1-5. Reporting of Errors 

You can improve this manual by calling atten- 
tion to errors and by recommending improve- 
ments, using DA Form 2028 (Recommended 
Changes to Publications) or by letter, and mail 
directly to Commander, U.S. Army Mobility 
Equipment Command, ATTN; AMSME-MPP, 
4300 Goodfellow Boulevard, St. Louis, Missouri, 
63120. A reply will be furnished direct to you. 


Section II. DESCRIPTION AND DATA 


1-6. Description 

A general description of the truck-mounted 
crane (figs. 1-1 and 1-2) and of its identification 
plates are in TM 5-3810-294-10. A more de- 
tailed description of specific components and as- 
semblies is contained in the applicable sections 
of this mahual. Detailed descriptions of the 
components of the truck-mounted crane are pro- 
vided in the applicable maintenance paragraphs 
of this manual. 

1-7. Identification and Tabulated Data 

a. Identification Plates. Refer to TM 5-3810- 
294-10. 


b. Tabulated Data. 

(1) Crane 

Manufacturer Harnischfeger Corporation 

Model M320T2 

(2) Crane engine (fig. 1-3) 

Manufacturer International Harvester 

Company 

Model U-450 

Ignition timing Top dead center 

Number of cylinders 6 

Horsepower 92.5 net hp at 1800 rpm full 

load 

Intake valve tappet 

clearance (hot) 0.024-to-0.026 inch 

Exhaust valve tappet 

clearance (hot) 0.024-tO“0.026 inch 

Displacement 450.9 cubic inches 


i 
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Gowned f peed 2S00 ± 26 rpm 

Low idle ipeed 475>to 626 rpm 

M ma d fla mn 04 I premre mt 

gowned ^peed 46-pei (approx) 

Maxiflaom oil pi Qearm ei low 

Idle Mo 16-pal 

Electrical ipwlMOi woktm^ negati'vo gronzni 

Sparic plug gap — ^€uG2Mie 04)8i)-ii3>eh 

Diitribator point ptp MSH bttk 

Comp rewtimi mifte iLS:i 

Compreoidon (Gage) 146 pal at dOD rpca 

Filing order 


(3) Fuel, water, and oil capacities, crane. 

Engine fuel tank 50 gallons 

(Pooling system 35 quarts 

Crankcase 9 qts including filter 

Transmission 9 pints 

Gear and chain case 18 gallons 

Hydraulic system reservoir . 3 quarts 

(4) Crane (revolving frame) wiring die 
gram (fig. 
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CHAPTERS 

MAINTENANCE INSTRUCTIONS 


SecHon I. SBtVKE UPON RECBPT OF MATBHAL 


I . Inspecting and Servidng the Equipment 

u Remove all exterior material used to protect 
I truck-mounted crane during shipment. 

i. Remove all interior protective materials, in- 
ding wrapping on the operator’s seats, head- 
[its, tail lights, flood lights, and the faces of 
truments. 

j. Make a complete visual inspection of ttie 
ine and earner to see that the required publi- 
ions, tools, accessories, attachments, and re- 
r parts are with the crane and carrier. 

1. Inspect the crane and carrier for missing 
•ts, or damage whidi may have occurred dur- 
: loading, shipment, or unloading. Inspect the 
,ne and carrier engines, tires, revolving-frame 
chinery, glass panels, and instruments for 
nage. 

I. Inspect all separately packaged components 
damage. See figure 2-1. 

'. Inspect carrier brakes and be sure brake 
les do not stick to brake drums, 
f. Replace any missing parts. 

NOTE 

Make certain that the crane and carrier have 
been deprocessed completely before servicing. 

i. Drain the engine crankcases and oil filters 
i refill to the operating level with oil of the 
le specified in the current lubrication order 
3 ). 

. Remove all tape and wrappings from the 
fine crankcase breathers, intake and exhaust 
snings, crane engine transmission, breather, 
emator, and clutches and brakes. 

\ Check the tension on the water pump and 
emator drive belts and adjust, if necessary, 
fer to figure 2-2. 

c. Check the level of the lubricant in the 
ne gear and chain housing and add lubricant 
the type specified in the current LO, if nec- 
ary. Lubricate the reversing shaft drive chain. 


L R^ove the tape or plugs from the air 
brake system safety valve and relay emergmey 
valves. Close air reservoir drain cocks. 

m. Remove wrappings from all m ac h ined sur- 
faces and dean the surfaces to remove preserva- 
tive coatings. 

NOTE 

If the LO specifies OE 10 for opeiration imder 
prevailing temperatare conditions, the preserva- 
tive oil may be used until the first required oil 
dtange. 

n. Remove the seals from the crane and car- 
rier battery filler caps. Remove battery material 
and clean the preservative coating from the ter- 
minals. Fill the batteries with the separately 
packed electrolyte. Check the specific gravity of 
the electrolyte using a hydrometer. Check to see 
that all electrical switches are in the OFF posi- 
tion and then connect the battery cables. 

0 . Lubricate the entire crane in accordance 
with the current LO. 

р. Make a final complete inspection of the en- 
tire machine, looking for leaks, loose electrical 
connections, loose or broken hoses and lines, or 
any other damage or unsafe condition. 

2-2. Installation 

а. Refer to TM 5-3810-294-10 for installation 
or setting-up instructions. 

б. The use of separately packaged components 
illustrated in figure 2-1 is covered in this man- 
ual where they would logically be installed or 
used. 

с. Refer to equipment conversion (para 2-3, 
below) for instructions to install the various 
working attachments available for use with the 
truck crane. 

2-3. Equipment Conversion 

o. The basic crane can be converted to various 
uses by dianging front-end attachments. The 
converted crane may be referred to as a crane. 
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1. Upper spreader 

2. Guy cables (2) 

8. hoist cable 

4. Counterweight eyebolts 

5. Hope wedge 1/2 inch 

6. wedges 6/B indi (2) 

7. Bope clamp 5/8 inch 


2-2 


8. Rope clamps 1/2 inch (2) 

9. Boom angle indicator 

10. Jam nuts (12) 

11. Chains (2) 

12. Wheel nut wrench 

18. Jackfloat (outrigger) handle 
14. Floodlighis (6) 


15. Fire extinguisher 

16. Canvas case with operator’s manual 

17. Fire extinguisher 

18. Hook block 

19. Crane connection wire 

20. Rear view mirror (2) 

21. Windshield wiper 


Figture Sepwrately packaged components. 
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Figure i-2. Alternator and water pump belt tension adjustment. 


:IainshdI, dragline, piledriver, backhoe, or 
shovel. The various conversions are described in 
paragraphs 2-4 through 2-9. 

6. When a conversion is anticipated, make 
certain that all required attachments, tools, 
blocking, a suitable lifting device, and mainte- 
nance personnel are available. 

c. Before reeving any line, lay out the line so 
that there is no possibility of kinking during the 
reeving process. Refer to TM 5-3810-294-10 for 
information on handling and maintenance of 
cables. 

NOTE 

When wrapping new cable on a drum, wrap the 
cable slowly and make certain that the cable 
wraps evenly on the drum the first time. 

2-4. Crane Conversion 

a. General. The crane may be converted to 
crane operation by installing the crane front-end 
assembly. The following compon^ts are neces- 
sary for the equipment conversion: one 15-foot 
boom base section, one 15-foot point section, 
boom foot pins, boom guy cables, boom hoist 


cable, boom backstops, hoist line, and hook 
block. The basic crane boom may be extended 
by installing boom inserts between the boom 
base section and the boom point section. The 
boom inserts are in 10-foot lengths and must be 
for the specific boom installed so that the con- 
necting joints of the boom and insert match. 

NOTE 

Longer guy cables are necessary when the length 
of the boom is increased. Refer to cable specifica- 
tions in 'TM 5-3810-2&4-^10. 

6. Boom Installation^ 

NOTE 

To install the boom, a cribbing will be necessary 
to support the boom in a horizontal position. The 
cribbing must be high enough to bring the boom 
into position with the boom foot lugs on the re- 
volving frame as shown in figure 2-3. 

(1) Lift boom sections into place on crib- 

bdng. 

(2) Eefer to figure 2-4 and install the 
boom connection capscrews, lockwashers, and 
locknuts so that the boom base section, insert 


a-3 
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(it used), and pofait sedioa toon a con^cte as- 
Bomblj. 

(8) CarefoUjr more the carrier ap to the 
cribbed boem so that the bores in the boosn foot 
logs on the rerohdog frame are aMned with the 
b(«eB in the boom base section- 

(4) Beler to figure 2-5 and install the 
boom foot pins. 

(5) Install the bocon backstops between ihe 
gantry and boom as shown in figure 2-6. 

c. Crane Boom Angle Iniieaior Installation. 
Refer to iSgure 2-7 and install the boom angle 
indicator. 

d. Boom Hoist Cable Reeving. 

(1) Use a suitable lifting device and lift 
the upper spreader into position on the boom. 

(2) Ins^ the two guy cables (fig. 2-8). 
Secure one end of each cable to the boom point 
and the other end to the upper spreader with 
pins. Secure the pins with cotter pins. 



Figure 2-^, InBtalling boom foot pins* 



Figure 2^* Consuethig boom sectioTU* 


(3) Install the gantry spreader on the gan- 
try A-frame. 

(4) Unroll and stretch the boom suspension 
cable out on the ground on the right side of 
the boom. 

(5) Begin at Ihe upper spreader center 
sheave, as illustrated in figure 2-9, and reeve 
the le£t side of the upper spreader and lower 
spreader as shown. End at the dead end socket 
on the gantry A-frame. 

(6) Beginning at the upper spreader center 
^eave, reeve the right side of the upper spread- 
er and lower spreader as shown in figure 2-9. 

(7) Secure the boom hoist line to the boom 
hoist drum, as shown in figure 2-10, and spool 
the slack cable on the drum. 
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Figure tS. Gug cahles, instaMation (Sheet £ of 2), 

e. Main Hoist Line Reeving (Fig, 2-11 ). 

NOTE 

Ths number of parts of line (from one to five) 
used on die main hoist line depends on die weig-ht 
of the load^ tD be lifted and the line speed de- 
sired. For maximum speed of operation, use no 
more j^ris of line than are required for the loads 
to be Kfted, within the limitations shown on the 
rating plate in the crane cab. 

(1) Reeve main hoist line on rear main 
drum and reeve secondary hoist line (if used) on 
frwit main drum. If jib is used, reeve jib line 
on rear main drum, and main hoist line on front 
main drum. Secure hoist lines to drums as 
shown in figure 2-11. 

(2) A single-part line is reeved over center 
boom pmnt sheave, directly to a weighted hook, 
and is dead-ended at the hook. 

NOTE 

A weigrhted hook must be used for singie-Iine 
operation, instead of a hook block. 

(3) A two-part line is reeved over center 
b^ point sheave, around one hook block 
sheave, and dead-^ded at boom point. 


UPPER 
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Figure 2-9, Boom hoist line reeving, 

(4) A three-part line is reeved over 1 
boom point sheave, around a hook block shea 
around right boom point sheave, and dej 
ended at hook block. 

(5) A four-part line is reeved over h 
boom point sheave, around left hook bio 
sheave, around right boom point sheave, arou 
right hook block sheave, and dead-ended 
boom point. 

(6) A five-part line is reeved over k 
boom point sheave, around left hook blo< 
sheave, around center boom point sheave, aroui 
right hook block sheave, around right boc 
point sheave, and dead-ended at hook block. 

/. Unreeving the Hoist Line. 

(1) Lower hook block to the ground. Low( 
boom until boom point is approximately five fe 
from ground. 

(2) Remove cable from dead-end socket < 
boom point or hook block. 

(3) Unreeve cable from hook block ai 
boom point sheaves. 

(4) Release drum brake and pull cab 
from drum. Remove cable wedge from cab 
drum socket and free cable. 


3-6 


TM 5-3810-294-20 


CABLE WEDGE 



ME 3810-294-20/2-10 

Figure 2-10. Securing cable to drum,. 

(5) Pull cable free of cable drum and boom 
point sheave and lay it out straight on ground. 

(6) Roll cable into a coil and secure with 
wire. Label the cable for future use. 

g. Unreeving the Boom Hoist Cable. 

(1) Swing revolving frame so that the boom 
is over rear of carrier. Lower boom to horizon- 
tal position, level with carrier. 

(2) Build up cribbing under boom as 
shown in figure 2-3. 

(3) Lower boom to rest on cribbing and 
continue to slack off on boom hoist cable until 
upper spreader comes to rest on boom. 

(4) Unspool boom hoist cable from drum. 
Remove wedge from cable drum socket and free 
cable. 

(.5) Disconnect cable dead-end at gantry 
and free cable. Refer to figure 2-9. 

(6) Unreeve boom hoist cable from gantry 
spreader and upper spreader sheaves. 

(7) Lay cable out straight on ground. 

(8) Roll cable into coil and secure with 
wire. Label the cable for future use. 

(9) Remove guy cables by removing cotter 
pins and pins from both ends of cables. Refer 
to figure 2-8. 

(10) Using auditable lifting device, lift 
upper spreader from crane boom. 

h. Removing the Crane Boom. 

(1) Unreeve hoist line and boom hoist line. 
Support boom on cribbing as shown in figure 
2-3. 


(2) Use wedges or hydraulic jack to relieve 
weight of boom on boom foot pins and remove 
pins. Refer to figure 2-5. 

(3) Disconnect boom backstops from gan- 
try A-frame and lay backstops on top of boom. 
Refer to figure 2-6. 

(4) Drive carrier away from boom. 

2-5. ClamsheU Conversion 

a. General. The crane may be converted to 
clamshell operation by installing the crane bo<an 
(para 2-4) and a clamshell bucket. The follow- 
ing components are necessary for equipment con- 
version: crane boom components (para 2-4), 
clamshell bucket, bucket holding and closing 
lines, tagline winder, and tagline. 

NOTE 

The crane hoist cable may be used for the bucket 
holding line, but if additional depth below ground 
level is desired, longer holding and closing lines 
must be installed. Refer to cable specifications in 
TM 5-3810-294-10. 

b. Installation. Install the crane boom, back- 
stops, and boom hoist cable as described in para- 
graph 2-4. 

c. Reeving. 

(1) Swing crane boom over clamshell buck- 
et. Lower boom to approximately six feet above 
ground beside clamshell bucket. 

(2) Reeve the closing line on clamshell 
around left boom point sheave and to rear hoist 
drum. Secure line to drum (fig. 2-10) and wrap 
sui'ficient line on drum to close clamshell buck- 
et. 

(3) Reeve the holding line around right 
boom point sheave and to front hoist drum. Se- 
cure line to drum and wrap line on drum until 
same number of turns are on both drums. At- 
tach holding line loosely to clamshell bucket. 

(4) Raise boom to working angle. Raise 
clamshell bucket, using both lines, until the 
second layer begins on rear (closing line) drum. 
The second layer should begin on the front 
drum at the same time. If it does not, adjust the 
point of attachment of holding line to bucket. 

(5) Cut both lines and secure them to 
bucket. 

d. Tagline Winder. 

(1) Using a suitable lifting device, lift tag- 
line winder into position between chords of 
boom base section, near upper end of section. 
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Figure t-11. Main hoist line reeving. 


NOTE 

Where there is no interference with machine 
operation, mount tafcline winder with the cable 
drum on aide away from operator to reduce in- 
terference with operator’s vision. 

(2) Position tagline winder at ang'le on 
boom so that tagline drum is in line with boom 
point and so that tagline will reel straight off 
drum when clamshell bucket is at half the height 
of boom point (fig. 2-12). 

(3) Secure ta^ine winder to boom, using 
wood filler blocks as necessary. 

NOTE 

The tagtlne winder should be left on boom when 
act in uaeL 


e. Unreeving the Clamshell. 

(1) Release drum brakes and unspool th 
holding and closing cables from front and rea 
drums. 

(2) Remove cable wedges from dead-en 
sockets on clamshell and remove dosing an 
holding cables. 

(3) Remove cable wedges from both cabl 
drums and free the closing and holding cables 

(4) Pull cables free of drums and boot 
point sheaves and lay them out straight o 
ground. 

(5) Roll cables into a coil and secure thei 
with wire. Label cables for future use. 

(6) Remove boom hoist cable and booi 
(para 2-4). 
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Figure t^lS, Fatrlead inetallatioru 


(4) Reeve the drag cable through the fair- 
lead and secure it to the front drum. Reeve ro- 
maining free end through the three-way socket 
and secure it. 

(5) Insert one end of bucket dump cable 
through the three-way socket and secure it with 
cable wedge. Reeve the remaining free end over 
the dump sheave, down to the bucket arch, and 
dead-end the cable. 

(6) The bucket teeth should be approxi- 
mately 12 inches higher than heel of bucket 
when bucket is suspended in midsir and drag 
cable is pulled tight. Remove dump cable from 
dead-end socket at top of bucket arch and 
longthen or shorten it, if necessary. 

c. Removing and Unreeving. 

(1) Lower dragline bucket onto wood 
blocking. 


(2) R«nove cable wedges from three-wa 
socket and dead-end socket on bucket arch. Ur 
reeve bucket dump cable from dump sheave. 

(8) ^11 the h<Mst and drag cables free o 

d^ bucket, and unspool cables from front ani 
rear arums. 


(4) Remove cable wedges from both di 
and free the hoist and draglines. Pull ci 
ftee of drums and boom point sheaves. 

(6) Lay the hoist, drag, and bucket d 
cables straight on the ground. Roll cable 
coils and secure them with wire. Lable cj 
for future use. 

(6) Remove fairlead (fig. 2-13). 

(7) Remove boom hoist cable and 1: 
(para 2-4). 


2-7. Piledriver Conversion 

a. General. The crane may be converte 
piledriver operation by installing the crane t 
and the piledriver. Paragraph 2-4 lists the c 
boom components required. The piledriver 
sists of the catwalk, piledriver guides, ham 
and leads. 


b. Installation. 


(1) Install crane boom, backstops, 
boom hoist cable as described in paragraph 

(2) Place lead sections on a flat surfac 
a horizontal position. Bolt one top lead se( 
and four lower lead sections together. Refe 
figure 2-15. 

(3) Lower boom to horizontal positio 
line with upper end of lead assembly and 
securely to outside of adapter plates on 1: 
point. Refer to figure 2-16. 

(4) Install hammer cable in drum socki 
front cable drum and secure with cable we 
Lead the hammer cable from drum out over 
left boom point sheave. Refer to figure 2-1'; 

(5) Install pile hoist cable in drum sc 
in cable drum and secure with cable wedge. 1 
the pile hoist cable from drum out over 
right boom point sheave. 

(6) Install a thimble and the pile 1 
cable through pile hook and secure with t 
cable clamps. 


^ Luwara tne piiec 

er l^ds at the same time hoisting the boom i 
the leads are vertical. 

(8) Raise boom until bottom of leads c 
the hammer and position leads over the ham 

(9) Secure piledriver hammer (rear dr 
cable to the eye on top of hammer with a c 
wedge, pin, and cotter pins and raise the \ 
mer into the leads. 

(10) Swing boom into position over the 
cap. Lower hammer and secure pile cap to \ 
mer wi^ the cable sling. Raise hammer and 
the cap into the leads. 
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Figure 2-H. Dragline reeving diagram. 


(11) Refer to figure 2-16 and install catwalk 
to foot of boom and the leads; adjust catv'alk 
so the leads are vertical, and bolt catwalk sec- 
tions together. 

c. Removing the Piledriver. 

(1) Lower hammer enough to allow slack 
in cable sling. Remove sling and move piledriv- 
er clear of cap. 

(2) Remove bolts and nuts securing the 
catwalk sections. Raise boom enough to clear 
hammer and lower hammer to ground. Remove 
cable from hammer. 

(3) Remove bolts securing catwalk to leads 
and boom and lower catwalk to ground. 

(4) Lower leads to ground and slowly drive 
carrier forward; at same time, lower boom to the 
wood blocks. 

(5) Remove piledriver lead adapters and 
leads as shown in figures 2-15 and 2-16. Secure 
pile lead adapters to leads. 

(6) Remove boom hoist cable and boom 
(para 2-4). 


2-8. Backhoe Conversion 

a. General. The crane may be converted to 
backhoe front-end attachment. The following 
components are necessary for equipment conver- 
sion: backhoe boom, dipper handle, backhoe 
bucket, pitch brace, drag padlock sheave, hoist 
padlock sheave, gantry mast, boom foot pins, 
boom hoist cable, pull cable, and mast suspen- 
sion cable. 

b. Installation. 

NOTE 

To install the backhoe boom, a cribbing -will be 
necessary to support the boom in a horizontal po- 
sition. The cribbing must be high enough to bring 
the boom into position with the boom foot lugs on 
the revolving frame as shown in fignire 2 - 18 . 

(1) With base of backhoe boom assembly 
cribbed up to height of boom foot lugs on re- 
volving frame, swing revolving frame to face the 
rear of carrier. Carefully back carrier up to 
cribbed up boom so that the bores in boom foot 
lugs on revolving frame are alined with bores 
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Pigure t—15. Assembling piledriver lead sections* 

in backhoe boom foot. Install boom to revolv- 
ing frame with boom foot pins and lock plates. 


(2) Skid the gantry mast along on top 
boom into place on revolving frame. Make « 
tain the small cable guide sheave at top of ga 
try mast points toward the crane, and install t 
gantry mast foot pins. 

(3) Raise the gantry frame by hand a 
lean it against the crane cab. 

c. Reeving. 

(1) Unroll and stretch the gantry suspe 
sion c^le out on ground on right side of boo 

(2) Reeve the backhoe auxiliary gant 
cable las shown in figure 2-19. 

(3) Secure gantry suspension line to t 
boom hoist drum as shown in figure 2-10. Spe 
the slack cable on the drum. 

(4) Install the gantry frame hold do\ 
cable (1/2 in. dia. x 8 ft., 6 in. Ig.) betwe 
revolving frame and upper end of gantry fran 

(5) Unroll and stretch the digging cal 
out on the ground on right side of boom. 

(6) Reeve the digging cable as shown 
figure 2-20. 

(7) Secure digging cable to cable drum 
shown in figure 2-10. 

(8) Raise gantry mast to working positic 
using boom hoist lever. Spool the slack hoi 
cable on boom hoist drum slowly, making ce 
tain cable wraps evenly on drum the first tiir 

(9) Unroll and stretch hoist cable out < 
ground on right side of boom. 

(10) Reeve hoist cable as shown in figure ; 

21 . 

(11) Extend dipper out as far as it will g 
with dipper on the ground. Secure hoist line 
cable drum as shown in figure 2-10. 

d. Adjust Backhoe Pitch Braces. 

NOTE 

The backhoe pitch braces (fig. 2-18) contain four 

holes in each brace for adjustanent. 

(1) Position backhoe boom over rear of ca 
rier and extend dipper handle until dipper tee 
are in vertical position. Lower dipper to groui 
and remove nut and threaded pin which secu 
braces to dipper handle. To shorten braces, mo’ 
carrier backward slowly until holes in braces a 
alined with holes in dipper handle. To length 
braces, move the carrier forward. After the hoi 
have been alined, install the threaded pin ai 
nut. 

€. Unreeving Backhoe Digging Cable. 

(1) Pull dipper in under boom and low 
it to gi'ound. 


2-12 


TM 5-3810-294-20 



CATWALK OUTER- 
SECTION 


CATWALK INNER 
SECTION TELE- 
SCOPING MEMBER' 




ADAPTER 


I 


Wa 


CATWALK OUTER 


SECTION 


CATWALK 


rir/i 


LEAD 


ASSEMBLY 




ME 3810-294*20/2-16 


Figure t-16. PUedriver lead and adapter instaUation. 


(2) Release front cable drum brake and 
spool cable off drum. Remove cable wedge from 
drum socket and pull cable free of drum and 
cable guide sheave on boom. 


(3) Remove wedge from dead-end socket 
on boom and pull cable free of padlock, guide 
sheave, and boom. 
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Figure i-lT. Pilednver reeving diagram, 

(4) Lay cable out straight on ground. 

(5) Roll cable into coil and secure with 
wire. Label cable for future use. 

/. I'vreerino Backhoe Hoist Cable. 

(1) Release rear cable drum brake and 
spool cable from rear cable drum. Remove cable 
wedge and pull cable free of drum. 

(2) Remove cable wedge from dead-end 
socket on hoist padlock sheave and pull cable 
free of all sheaves. 

(3) Lay cable out straight on ground. 

(4) Roll cable into coil and secure with 
wire. Label cable for future use. 


g. Unreeving Backhoe Mast Suspension Cabh 

(1) Pull dipper in under boom and lowe 
it to ground. 

(2) Slack off on mast suspension cable an 
lower mast forward to rest on boom. 

(8) Spool cable off boom hoist drum an 
remove cable wedge from drum socket. 

(4) Remove wedge from dead-end sock< 
on gantry A-frame. 

(5) Pull cable free of all sheaves and th 
mast. 

(6) Roll cable into coil and secure wit 
wire. Label cable for future use. 

h. Removing Backhoe Boom. 

(1) Raise boom and dipper off grount 
Pull dipper in under boom and lower dipp? 
onto wood blocks (fig. 2-18). Crib base of booi 
as shown in figure 2-18. 

(2) Remove all cables. Refer to figures 2 
19, 2-20, and 2-21. 

(3) Use wedge between cribbing and booi 
to remove weight of boom from boom foot pirn 

(4) Remove boom foot pins. Drive booi 
foot pins out of boom foot lugs, releasing bad 
hoe boom attachment from crane revolvin 
frame. 

(5) Drive carrier slowly away from backhc 
attachment. 

CAUTION 

Use care when swinging the revolving frame 

without a boom since it will tend to be unbal- 
anced toward the counterweight end. 

2-9. Shovel Conversion 

o. General. The crane may be converted 1 
shovel operation by installing the shovel attacl 
ment. The following components are necessar 
for the equipment conversion: shovel boon 
saddle block, dipper stick, dipper, boom foe 
roller assembly, crowd chain tightener an 
crowd chain, special shovel front and rear drin 
laggings which are illustrated in figure 2-22. 

b. Installation. 

(1) Install crowd sprocket lagging on froi 
drum as instructed in figure 2-23. 

(2) Install the split rear drum lagging o 
rear drum as shown on figure 2-22. 

(3) Install crowd chain tightener as ii 
structed on figure 2-24. 

(4) With shovel boom cribbed to height ( 
revolving frame boom foot lug holes (fig. 2 
25), back crane to the boom and aline booi 
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Figure S~1 8. Cribbing prepared for backhoe boom OMembly, 
installation and removal. 

foot pin holes in boom with those in revolvin 
frame. 

(5) Install boom foot pin through left 
boom foot lug. Using a suitable lifting device, 
support boom foot drum in position and install 
boom foot pin through drum and right boom 
foot lug. Install boom foot pin retaining plates, 
capscrews, lockwashers, and nuts (fig. 2-26). 
Connect electrical line to dipper trip motor. 

(6) Install crowd chain around front drum 
sprocket, boom foot drum sprocket, and over the 
chain tightener. Adjust chain (TM 5-3810-294- 
10 ). 

c. Reeving Crowd Cable. 

(1) Unroll and stretch crowd cable out on 
ground on right side of boom. 

(2) Reeve one end of crowd cable under 
and around the bottom foot drum to right cable 
socket on dinim and secure cable to drum as 
shown in figure 2-10. 

(3) Reeve other end of crowd cable around 
front of right groove in shipper shaft roller, 
around dipper stick rope thimble, around front 
of left groove in shipper shaft roller, under and 
around boom foot drum to left cable socket on 
drum and secure cable to drum (fig. 2-27). 
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Figure g-19. Backhoe auxiliary gantry suspension 
reeving. 
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Figure 2'-20. Backhoe digging cable reeving. 


d. Retract CcLble Reeving. 

(1) Unroll and stretch retract cable out on 
frround on right side of boom. 

(2) Secure one end of cable to dipper stick 
(fig. 2-27). Ree\’e other end of cable over top 
of center groove in shipper shaft roller and over 
and around boom foot drum. Wrap excess length 
around drum and secure the end to drum. 

e. Reeving Shovel Dipper Hoist Cable. 

(1) Unroll and stretch dipper hoist cable 
out on right side of boom. 

(2) Reeve one end of cable up and over left 
boom point sheave, down the top side of boom, 
and over the left cable drum. 

(3) Insert end of cable through cable dead- 
end socket, loop it and insert end of cable back 
into socket, taking care that end does not pro- 
trude an the way through. Insert cable wedge 
into socket and pull cable tight around it. 

(4) Reeve remaining free end of cable 
around padlock sheave on shovel, dipper, up and 


over the right boom point sheave, and to the 
cable socket on boom (fig. 2-28). 

/. Reeving Shovel Boom Hoist Cab^e. 

(1) Unroll and stretch boom hoist cabk 
out on ground on right side of boom. 

(2) Reeve one end of cable around lowei 
left gantry spreader sheave, around inside ol 
left boom point sheave, around upper gantr\ 
spreader sheave, around outside left boom poini 
sheave, and back to dead-end on gantry spreadei 
(fig. 2-29). 

(3) Reeve other end of boom hoist cabh 
around lower right gantry spreader sheave 
around inside right boom point sheave, arounc 
upper right gantry spreader sheave, around out- 
side right boom point sheave, and down to boon 
hoist drum. 

(4) Secure boom hoist line to boom hoisi 
drum as shown in figure 2-10. 

(5) Spool the slack cable on drum. 
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Figure 2-21. Backhoe hoist cable reeving. 


g. Reeving Shovel Dipper Trip Cable. 

(1) Raise dipper off ground and crowd it 
ut as far as it will go; then lower it to the 
round. 

(2) Unroll and stretch dipper trip cable 
ut on ground on right side of boom. 

(3) Reeve cable from trip lever on dipper 
tick, over small sheaves on shipper shaft, 
round dipper trip motor eccentric, around out- 
ide sheave on shipper shaft, and back to dead- 
nd on dipper stick (fig. 2-30). 

h. Adjustments. Refer to TM 5-3810-294-10. 

NOTE 

Each adjustment must be made or checked before 
a machine converted to shovel operation is placed 
in service. 


i. Unreeving Shovel Cables. 

(1) To unreeve shovel dipper trip cable, 
remove cable clamp at dipper trip lever and dead 
end on dipper stick. Pull cable from drum and 
sheaves. Coil cable neatly and secure with wire. 
Label cable for future use. 

(2) To unreeve boom hoist cable, hoist dip- 
per up and crowd it out beyond boom point 
sheaves. Lower boom onto blocking (fig. 2-25). 
Unspool cable from drum. Remove cable wedge 
from cable drum socket and free cable. Pull 
cable free of drum and boom point sheaves and 
lay it out straight on ground. Roll cable into 
coil and secure with wire. Label cable for 
future use. 
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Figure S-SS. Shovel drum laggingt. 
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j. Removing Shovel. 

(1) Prepare cribbing (fig. 25) under base 
of boom. Unreeve hoist cable as described in i 
above. 

(2) Remove crowd chain by removing cotter 
pin, pin, and connecting link. Lubricate with OE, 
label, and store the chain. 

(3) Disconnect the electrical line to dipper 
trip motor. 


(4) Remove capscrews, lockwashers, a 
retaining plates at boom foot pins; remove boc 
foot pins and boom foot drum from revolvi 
frame. 

(5) Drive carrier clear of shovel boom i 
sembly. 

(6) Remove front drum sprocket laggii 
Coat sprocket lagging and boom foot dn. 
sprocket with oil to prevent rust. 
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STEP 1 . REFER TO PARAGRAPH 2-4 AND JNREEVE THE CABLES FROM FRONT AND 
REAR DRUMS. REFER TO FIGURE 2-23 AND REMOVE COTTER PIN, PIN 
AND REVERSING CHAIN. 

STEP 2. REMOVE CAPSCREWS (5) AND LOCKWASHERS (4). REFER TO FIGURE 2-22 
AND REMOVE LAGGING BOLTS. 

STEP 3. REMOVE ROPE LAGGING FROM THE FRONT DRUM, AND REMOVE REVER- 
SING SPROCKET HALVES (3) FROM THE LAGGING HALVES BY REMOVING 
CAPSCREWS (1) AND LOCKWASHERS (2). 

STEP 4. INSTALL REVERSING SPROCKET HALVES (3) ON CROWD SPROCKET 
LAGGING HALVES AND INSTALL THE CROWD SPROCKET LAGGING 
ON THE FRONT DRUM. INSTALL CAPSCREWS (5) AND LOCKWASHERS (4). 

ME 3810-294-20/2-23 

Figure S-SS. Installing crowd sprocket lagging. 
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Figwre X-H. Crowd chain tiffhtener. 
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Figv/re t-t8. Dipper hoist cable reevinp. 
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Figure 2S0, Dipper trip cable reeving. 


Section II. MOVEMENT TO A NEW WORKSITE 


2-10. Dismantling for Movement 

a. The crane can be transported readily as it 
is mounted on its own carrier. Instructions for 
transportation of crane with front end equip- 
ment attached are contained in TM 5-3810-294- 
10 . 

WARNING 

Do not transport crane with the piledriver front- 
end installed. 


h. When it is necessary to rwnove the front 
end equipment for movement to a new worksite, 
refer to the appropriate instructions (para 2-4 
through 2-9) . 

2-11. ReinstallaHon after Movement 

a. Refer to the appropriate instructions (par* 
2-4 through 2-9) to install front end equipment. 

h. Refer to TM 5-3810-294-10 for installa- 
tion or setting-up instructions. 


Section III. REPAIR PARTS, SPECIAL TOOLS, AND EQUIPMENT 


2-12. Tools and Equipment 

Tools, equipment, and repair parts issued with 
or authorized for the crane are listed in the basic 
issue items troop installed or authorized list. Re- 
fer to TM 6-3810-294-10. 

2-1 3. 'Special Tools and Equipment 

No special tools or equipment are required for 


organizational level maintenance of the crane 
( revolving frame) . 

2-14. Maintenance Repair Parts 

■‘’enair parts and equipment are listed anH il- 
lustrated in the repair parts and special tools list 
covering organizational maintenance for this 
equipment (TM 5-3810-294-20P). 


Section iV. LUBRICATION INSTRUCTIONS 


2-15. General 

General lubrication instructions are listed in TM 
5-3810-294-10. 


2-16. Detailed Lubrication Instructions 

Refer to Lubrication Order (LO 5-3810-294- 

12 ). 
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S^Hon V. PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


2-17. Genorai 

To insare &at tiie eraoe is ready for operation 
at all times, it xonst be inspected systematically 
BO Ibat defects may be discovered corrected 
before ibey reemlt in aerioos damage or failure. 
Ibe preventive mainbeBanee ebeeks and services 
to be performed are Hsted and described in parar 
graph 2-18. The seqaence numbers indicate the 
aeqnenee of rmoimum incqpiection pequirements. 
Defects diaconreaed daring operation of the unit 
vrin be noted for fotnre ocnm^tion, to be made 
as soon as operation has ceased. Stop operation 
immediatdy if a defkieney is noted during oper- 
ation vitieh would dasmage the egpdinnait if op- 
eration were oontmoed. AH deficiencaes and 


shortcomings will be recorded together with th 
corrective action taken on DA Form 2404 at th 
earliest possible opportunity. 

2-18. Preventive Maintenance Checks and 
Services 

a. Table 2-1 contains a tabulated list of pr« 
ventive maintenance checks and services whic 
must be performed by organizational maintenanc 
personnel. 

h. The interval and sequence columns desij 
nate the required service interval. A quarter! 
interval is equal to 3 calendar months or 25 
hours of operation, whichever occurs first. 


TahU f-1. Preoentwe Checks and Services 


X — l i nthfc r Q — Quarterly 

Tlstel iKttn-jborarg red Xr c d t LE Total man-hours required: 26.4 


iBfecml and 
flaqoesMe Mo, 

Item to be tinpeeted 

Work Time 
(M/^) 

X 

Q 

Proeedora 

1 


BELTS 




Adjust as required. Eeplace worn, frayed, or cracked belts (fig. 2-85). 

.6 

2 


BOOM HOIST BBAEE 




Check operation; adjust as necessary (fig. 2-112). 

.5 

3 


ENGINE OIL 




Inspect and service (para 2-96). 

.5 


4 

FUEL TANK, LINES, AND FITTINGS 




Keep tank full. Inspect lines and fittings for leaks. Tighten loose fittings. 

Replace damaged lines or fittings (para 2-79). 

.5 


5 

RADIATOR 




Tighten mounting clamps and connections, if necessary, making sure no 
leaks are apparent The correct cap pressure rating is 4 psi. Replace 
cTMked or damaged hose. Replace a leaking or faulty radiator (para 2-74). 

1.0 


! ^ 

j 

BATTERIES 




Check electrolyte level and specific gravity (1.285-1.300) using hydrometer; 
and check tightness of connections. Fill to 3/8-inch above the plates. In 
freezing weather, run engine for one ho.ur after adding water. Clean vent 
hole in filler caps before installing (para 2-53) . 

.2 


7 

ENGINE OIL FILTERS 




Change filter elements. Replace filter cover gaskets, if necessary. Check 
for leaks, and repair if necessary (para 2-98). 

1.0 


8 

HYDRAULIC FLUID RESERVOIR 




Check level and add fluid if necessary (para 2-72). 

.2 


9 

FRONT DRUM CLUTCH 




Check op^tion; adjust if necessary. Check lining thickness; if lining is 
worn to within 1/16-inch of rivet heads at point of most wear, install new 
lining (para 2-106). 

2.5 
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Table 2^1. Preventive Mamtentmee Checke and Servioee — Contimied 


— Monthly Q — Qourteriy 

ftal max^bours required: 1.5 Total manphoort required: 


Interval and 
Sequence No. 

Item to be inspected 

Work Time 

M 

Q 

Procedure 

(IC/H) 


10 

REAR DRUM CLUTCH 




Check operation ; adjust if necessary. If lining is worn to within l/ 16 -i 2 ich 
of rivet heads at point of most wear, install new linizxg (para 2-105). 

2.5 


11 

BOOM HOIST CLUTCH 




Check operation: adjust if necessary. If lining is worn to within l/164nch 
of rivet heads at point of most wear, install new lining (para 2-108). 

2.5 


12 

FRONT DRUM BRAKE 




Check operation ; adjust if necessary. If Hning is worn to within l/16-anc3i 
of rivet heads at point of most wear, install new lining (para 2-106) . 

2.5 


18 

REAR DRUM BRAKE 

i 



Check operation; adjust if necessary. If lining is worn to within 1/16- 
inch of rivet heads at point of most wear, install new lining (para 2-105). 

2.5 


14 

BOOM AND/OR JIB 




Inspect visually for damage including cracks, breaks, and general condition. 

Replace damaged b^om or jib sections (para 2-37). 

2.0 


15 

ENGINE CLUTCH 




Inspect, and adjust if necessary (para 2-101). 

.5 


16 

HOOK ROLLERS 




Inspect hook rollers for wear and proper adjustment. Maximum allowable 
clearance between hook rollers and lower side of roller path is 1/16-inch. 

Replace severely worn rollers (para 2-111). 

8.0 


17 

OPERATOR’S CAB 




Replace cracked glass or damaged door (para 2-62 and 2-61). 

1.0 


18 

LIGHTS 




Inspect lights for loose cables, mountings, cracked lens, and proi>er 
operation. Repair or replace defective lamps or bulbs (para 2-51). 

1.5 


19 

REAR DRUM DRIVE CHAIN, REVERSING CHAIN, SHOVEL CROWD 

CHAIN, AND HORIZONTAL SWING SHAFT CHAIN 




Inspect for wear. Replace chain if worn excessively (para 2-110). 

1.0 


20 

GANTRY 




Inspect for cracks, worn sheaves, and improper lubrication (para 2-65). 

2.0 


Section VI. TROUBLESHOOTING 


2-1 9. General 

a. This section contains troubleshooting infor- 
mation for locating and correcting trouble which 
may develop in the crane (revolving frame) 
that are within the scope of organizational main- 
tenance. Each malfunction for an individual com- 
ponent, unit, or system is followed by a list of 
tests or inspections which will help you to de- 
termine probable causes of trouble and corrective 
actions to take. You should perform the tests/ 


inspections and corrective actions in the order 
listed. 

b. This manual cannot list all malfunctions 
that may occur, nor all tests or inspections and 
corrective actions. If a malfunction is not listed 
or is not corrected by listed corrective actions, 
notify your supervisor. 

2-20. Troubleshooting 

Refer to table 2-2. 
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Table Troubleshooting 


liAur rocTO K 

TmST 


oamtspaoTfe m 

ooRjuftormi AcnoN 


Step & 


Step 9. 


6 . 


EHGI!® WILL NOT CEANK 
L Test batteries 

Iteiilaoe defocM^ hatta^ (para 2-58). 
tL Cliitekate rteTT c lay. 

Eq^AiQb dg Cft di ' v e relay {2-S9). 

2. M^IKB <»(INKS HOT 

L C&eeif ter ofwii priaary i^paition circuit 

primaxy lead at distributor (para 2-91). Clean dirty 
igisiUmpcisita; replace defective points (para 2-90). Repair 
opoa igsiUm awitcb circi^ (para 2-50). 

C%e^ ter (pEtioade^ prioaary ignition cirenit 

U taaolater oii pdsaary lead is cracked, replace lead (para 2-92) . 
Adlost Ignflioii points (para 2-90). Replace defective capacitor 
Obedc An: fiecondary ignition drcmt. 

dean aptA piog ca^e teraaiitala. If cable insulation is broken 
or craeloed* replace cable (para 2-92). Clean dirty spark plugs; 
replaoe ^imaged spark i^gs (para 2-91). If distributor cap 
is czadoed, replace cap (para 2-90). If rotor is cracked or rotor 
contact arm broken, replace rotor. 

Step 4 Test batteries. 

Beplaoe defective batteries (para 2-53). 

Check for improper valve tappet clearance. 

Adjust valves (para 2-97). 

Check fuel pump. 

Replace faulty fuel pump (para 2-84). 

Check carburetor adjustment. 

Adjust carburetor (para 2-83.) 

8. ENGINE MISFIRES 

step 1. Check spark pings for fouled plug or cracked porcelain. 

Clean or replace plugs (para a-91). 

Check for burned or pitted ignition points. 

Replace points (para 2-90). 

Check for incorrect ignition point gap. 

Adjust points (para 2-90). 

ENGINE IDLES ROUGH 

Step 1. Check carburetor adjustment 

Adjust carburetor (para 2-83). 

narrow or much too wide. 

Adjust points (para 2-90). 

Check for improper valve tappet clearance. 

Adjust valves (para 2-97). 

Stlnl OPERATING TEMPERATURE 

^ »^oved from engine. 

KcpJace defective thermostat (para 2-85). 

emke oveSTt?"*™ ““ 

Step 1. Check for loose water pump V-bdt 
Adjust V-belt (fig. 2-85). 

Check for faulty water pump. 

defective water pump (para 2-86). 

Ch«k for collapsed or clogged hoses. 

replace hoses (para 2-85). 

Check for defective thermostat 
Replace thermostat (para 2 - 85 ). 

Oh^ for clogged or leaky radiator, 
wplaoe z^adiator (para 2-74) 


5. 

Step 6. 
Step 7. 


Step 2, 
Step ® 


Step 2. 
Step 8. 


Step 2. 


Step 2. 
Step 3. 
Step 4. 
Step 5. 
Step 6. 


LOW OIL PRESSURE 

step 1 . *^^^looee ommections in oil lines. 
Tighten connections (para 2-98). 


(fig. 2-c 
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TahU Trcv^leshtyotmg — Contmned 


f MALFUNCTIpN^ INSPECTION 

CORRECTIVE ACTION 


Step 2. Check for clogged oil filter. 

Replace oil filter (para 2-98). 

Step 3. Check for oil too thin due to dilution or too light a grade used. 
Drain crankcase and refill with proper <Al (para 2-S6). 
g. HIGH OIL PRESSURE 
Step 1. Oil too heavy. 

Drain crankcase and reHU with proper <»1 (i>apa 2-96). 
Step 2. Check for defective oil pressure gage on engine control panel 
Replace oil pressure gage (para 2-54). 

9. EXCESSIVE OIL CONSUMPTION 

Step 1. Check oil lines for leaks at ccnmections. 

Tighten loose connections (para 2-98). 

Step 2. Check for poor quality or wrong grade of 

Drain crankcase and refill with prcq>er (para 2-96). 

10. ENGINE LACKS POWER 

Step 1. Fuel pump not operating properly. 

Refer to paragraph 2-84 and test fud pump. 

Replace defective pump. 

Step 2. Check for dirty or faulty carburetor. 

Clean or replace carburetor (para 2-83). 

Step 3. Check for faulty spark plugs. 

Replace plugs (para 2-91). 

Step 4. Check for burned, pitted, or sticking ignition points. 

Replace points (para 2-90). 

11. BATTERIES DISCHARGE WITH ENGINE RUNNING 

Check for loose alternator V-belt or faulty alternator. 

Adjust V-belt tension or replace faulty alternator. 

(para 2-88). 

12. LIGHTS FAIL 

Step 1. Check for defective or burned out lamps. 

Replace lamps (para 2-51). 

Step 2. Check for defective wiring. 

Repair or replace wiring (para 2-50). 

Step 8. Check for defective switch. 

Replace switch (para 2-55) 

Step 4. Check for faulty ground. 

Clean ground terminals 

13. REVOLVING FRAME TEETERS 

Check hook rollers for improper adjustment. 

Adjust hook rollers (para 2-111). 

14. HEATER MOTOR INOPERATIVE 

Step 1. Check wiring. 

Replace faulty wiring (para 2-68). 

Step 2. Check heater blower motor. 

Replace defective motor. 

15. HEATER DELIVERS COLD AIR 

Step 1. Check for stuck thermostat. 

Replace defective thermostat. 

Step 2. Check for blocked heater hose. 

Repair or replace hose. 

Step 3. Check for air lock in water line to heater. 

Disconnect heater hose and drain line until air block is 
bled from system. 

Step 4. Check for dirt on outside of coil. 

Remove cover and clean outside of coil. 

Step 5. Check for sediment in inside of coil. 

Remove input and output hoses and flush coil with suitable 
solvent. 

16. HEATER DOES NOT DELIVER AIR 

Step 1. Check for inoperative heater motor. 

Refer to malfunction 14 above. 
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Ta^l^ TrouhleahooUng 


Step 2. 


ICALFOKCnON 

TBST 0E aWOTOTf Oy 

4X>B&BCTTVB ACTION 

ENGINE WILL NOT CEANK 
L Test b«tterie8. 

Bepiaoe (iefective batteries (para 2-58). 

2. Cbeeic «terter reijqr. 

Eeplaoe defective relay (2-S9). 

2L ENGINE CBANKS BUT WILL NOT STAET 

Step L Cbecit! for opea prtoary ignition cxtcait 

TMiten primary lead at distribntor (para 2-91). Clean dir^ 
ignition points; replace defective points (para 2-90). Repair 
open ignition switch circolt (para 2-50). 

ClNK* for gwoaded primary « qox 

If insoiator <m primary lead is cracked, replace lead (para . 
Adjust igalttea points (para 2-90). Replace defective capacitor 
Step A Cbedk for fanily secondary ignition circuit . . t, 

CSleaa spark ping calijle terminals. If cable insulaton is broken 
or cradoed, replac* cable (para 2-92). Qean dirty spark plugs; 
zeplaoe damaged spark plugs (para 2-91). If distributor cap 
is cracked, replaoe cap (para 2-90). If rotor is cracked or rotor 
contact arm broten, replace rotor. 

Step A Test batteries. 

Replace defective batteries (para 2-53). 

Step 5. Check for improper -valve tappet clearance. 

Adjust valves (para 2-97). 

Step 6. Check fud pump. 

Replace faulty fuel pump (para 2-84). 

Step 7. Check carburetor adjustment 

Adjust carburetor (para 2-83.) 

ENGINE MISFIRES 

Step 1. Check spark plugs for fouled plug or cracked porcelain. 

Clean or replace plugs (para 2-91). 

Step 2. Check for burned or pitted ignition points. 

Replace points (para 2-90). 

Check for incorrect ignition point gap. 

Adjust points (para 2-90). 

ENGINE IDLES ROUGH 


(fig. 2-5: 


S. 


4. 


Step 


Step 1. Check carburetor adjustment 

Adjust carburetor (para 2-83). 

Step 2. (^eck ignition point gap for gap too narrow or much too wide. 

Adjust points (para 2-90). 

Step 8. Check for improper valve tappet clearance. 

Adjust valves (para 2-97). 

ENGINE FAILS TO REACH OPERATING TEMPERATURE 
Step 1. Check for thermostat stuck open or removed from engine. 

Replace defective thermostat (para 2-85). 

Step 2. Check for defective temperature sending unit or engine 
control panel gage. 

Replace defective unit (para 2-93). 

ENGINE OVERHEATS 

Step 1. Check for loose water pump V-belt 
Adjust V-belt (fig. 2-85). 

Step 2. Check for faulty water pump. 

Replace defective water pump (para 2-86). 

Step 3. Check for collapsed or clogged hoses. 

Replace hoses (para 2-85). 

Step 4. Check for defective thermostat. 

Replace thermostat (para 2-85). 

Check for clogged or leaky radiator. 

Replace radiator (para 2-74). 

engine oil leaks at fil-ter or at any external piping. 

ww on, pkStoSb 

Step 1. Check for loose connections in oil lines. 

Tighten connectioiis (para 2-98). 


Step 5. 
Step 6. 


a-2a 
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Table t-t. TroubUehooting — Contiinied 


AXjFUNCTION 

TEST OB INSPECTION 

CORRECTIVE ACTION 


Step 2. Check for clogged oil filter. 

Replace oil filter (para 2-98). 

Step 3. Check for oil too thin due to dilution or too light a grade used. 
Drain crankcase and refill viith proper oil (para 2-S6)- 
HIGH OIL PRESSURE 
Step 1. Oil too heavy. 

Drain crankcase and refill with proi)er oil (para 2-96). 
Step 2. Check for defective oil pressure gage on engine ocmtrol panel 
Replace oil pressure gage (para 2-54). 

EXCESSIVE OIL CONSUMPTION 

Step 1. Check oil lines for leaks at connections. 

Tighten loose connections (para 2-98). 

Step 2. Check for poor quality or wrong grade of oiL 

Drain crankcase and refill with proper (para 2-96). 

I. ENGINE LACJKS POWER 

Step 1. Fuel pump not operating properly. 

Refer to paragraph 2-84 and test fu^ pump. 

Replace defective pump. 

Step 2. Check for dirty or faulty carburetor. 

CJlean or replace carburetor (para 2-83). 

Step 8. Check for faulty spark plugs. 

Replace plugs (para 2-91). 

Step 4. Check for burned, pitted, or sticking ignition points. 

Replace points (para 2-90). 

. BATTERIES DISCHARGE WITH ENGINE RUNNING 
Check for loose alternator V-belt or faulty alternator. 

Adjust V-belt tension or replace faulty alternator. 

(para 2-88). 

. LIGHTS FAIL 

Step 1. Check for defective or burned out lamps. 

Replace lamps (para 2-51). 

Step 2. Check for defective wiring. 

Repair or replace wiring (para 2-50). 

Step 3. Check for defective switch. 

Replace switch (para 2-55) 

Step 4. Check for faulty ground. 

Clean ground terminals 
. REVOLVING FRAME TEETERS 

Check hook rollers for improper adjustment. 

Adjust hook rollers (para 2-111). 

. HEATER MOTOR INOPERATIVE 
Step 1. Check wiring. 

Replace faulty wiring (para 2-68). 

Step 2. Check heater blower motor. 

Replace defective motor. 

. HEATER DELIVERS COLD AIR 
Step 1. Check for stuck thermostat 

Replace defective thermostat 
Step 2. Check for blocked heater hose. 

Repair or replace hose. 

Step 3. Check for air lock in water line to heater. 

Disconnect heater hose and drain line until air block is 
bled from system. 

Step 4. Check for dirt on outside of coil. 

Remove cover and clean outside of coil. 

Step 5. Check for sediment in inside of coil. 

Remove input and output hoses and flush coil with suitable 
solvent 

. HEATER DOES NOT DELIVER AIR 

Step 1. Check for inoperative heater motor. 

Refer to malfunction 14 above. 


I 
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MALroyofioM 

TEST OE EKSPICnOK 

ooBBBCTmrs Acmw 


Step t, tm teoEe to e© eiactric motor shaft 

Bsdeove shotor tighten fan on motor shaft 
17 . BEATm LEAKS 

ClMdk to Imlm oolL 
Itopiaae ooiL 


Sedfon VS. HADIO INTERFERENCE SUPPRESSION 


2->21. General Melftock Ueed to AHdn froper 
Supproiirion 

EeiMBliAllj, sQpiMresBioii is attained by providing 
a knr reeutance path to groond for stray mr- 
rents. Tbe meiiiodB naed inchide shiddi^ the 
igniti<Mi wires, grMmding with bonding straps, 
and using capedttna and resistors. 

2-22. i nt eiferenc e Suppresrion Componenfs 

Tlie primary suppression components are those 
whose primary functa<Hi is to suppress radio in- 
teference. On this machine, the primary inter- 
ference suppression components are the 0.26 
microfarad capacitor mounted on the side of the 
ignition coil and the 0.450-0.475 ohm resistor il- 
lustrated in figure 2-Sl. 

2-23. Replacement of Suppression Components 

Refer to figure 2-Sl and replace the radio inter- 
ference suppression resistor and capacitor. Refer 
to figure 2-92 and replace secondary radio sup- 
pression components, which are spark plug leads 
and lead from distributor to ignition coil. 

2-24. Testing of Radio Interference Suppression 
Components 

Test capacitor for leaks and shorts on a capaci- 
tor tester: replace defective capacitors. If test 
equdpment is not available and interference is in- 
dicated, isolate that cause of interference by the 
trial-and-error method of replacing the capacitor 
or interference suppression lead, in turn, until 
the cause of interference is located and elimi- 
nated. 



STEP 1. REMOVE THE TERMINAL 


SCREWS, AND MARK AND 
DISCONNECT THE 
ELECTRICAL LEADS TO THE 
CAPACITOR AND RESISTOR 


STEP 2. REMOVE THE MOUNTING 
SCREWS AND THE 
CAPACITOR AND RESISTOR. 

ME 3810-294-20 '2- 
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Figure tSl. Radio interferenee retietor am 
capacitor, removal and replacement 
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Section Vm. MAiNTENANCE OF SHOVEL FRONT ATTACHMENT 


I 2-251 General 

a. This section contains instructions for serv- 
ice, adjustment, repair and replacem«it of the 
shovel front attachment and components. 

h. Use a crane or other adequate lifting de- 
vice for removing and installing components. 

2-^26. Shovel Front Attachment 

a. Service. The shovel front must be lubricated 
at the periodic intervals listed in the current 
lubrication order (LO 3810-294-12). Wh«i re- 
moved from the machine, all exposed finished 
surfaces must also be lubricated as oft«i as re- 
quired to prevent damiage due to rust and cor- 
rosion. If possible, the entire attachment should 
be placed inside a suitable dry building, prefer- 
ably on wooden blocking. The shovel front 
should be cleaned with cleaning solvent. Paint 
the shovel boom as required to prevent rust and 
corrosion. (Refer to TM 9-218.) 

h. Adjustments. Each of the following adjust- 
ments must be checked after every 40 hours of 
shovel operation. Adjust only if necessary. 

(1) Saddle block adjustment. Shims and 
wear plates are used to adjust the clearance be- 
tween the dipper stick and the saddle block 
wear plates as shown in figure 2-32. The de- 
sired minimum clearances between wear plates 
and saddle blocks are l/64-‘inch at each location. 
Adjustment is mandatory when clearance reaches 
1/16-inch at any point illustrated. Use the fol- 
lowing procedure for adjustment: 

(a) Support the dipper stick in horizontal 
position, using the hoist line. 

(b) Divide the dipper stick into three ap- 
proximately equal lengths, using chalk marks or 
paint. 

(c) Move the dipper stick back and forth 
a few times to make sure it is free in the saddle 
blocks and in its normal operating condition. 

(d) Position the dipper stick so that the 
outer third of the dipper stick, as measured by 
the chalk or paint marks, is located in the saddle 
block. Measure the clearance between the wear 
plates on each side of the dipper stick and the 
dipper stick. Record tiie measured distance. 

(e) Measure the clearance between the 
top of the dipper stick and the wear plate at 
each end of the saddle block and record the 
measured distance. 

(/) Repeat steps (d) and (e) above for 
each of the other two marked sections of the 


dipper stick, each time recording the measure- 
maits. 

(g) Loosen wear plate bolts and insert 
shims beneath the wear plates until the clear- 
ance between the dipper stick and the wear 
plates is approximately 1/64-indi at the thickest 
point of the dipper stick. Adjust both top and 
aide deerances in this manner. 

NOTE 

Shims axe slotted so they may be tajtped into 

}dace withoat removing wear idates. 

(2) Crowd chain adjustment. Adjust for 
crowd chain wear as illustrated in figure 2-24. 
Total midspan chain slack at top of diain must 
be maintained at approximatdy 1/4-inch. 

(3) Rake angle adjustment. Refer to figure 
2-38 and adjust the dipi>er pitch braces in ac- 
cordance with type of material being moved and 
working conditions. In graieeral, pin the pitch 
brace in hole 1 for easy digging and low bank 
cuts. Pin the brace in hole 2 for medium or aver- 
age soil conditions and bank heights, and in hole 3 
for hard digging, high banks, and when grading 
the area. 

(4) Retract cable tension adjustment. Refer 
to figure 2-34 and adjust retract cable tension. 

(5) Dipper trip cable adjustment. This ad- 
justment should not be necessary unless the dip- 
I>er trip cable wears or stretches. Therefore, the 
cable should be inspected to determine that it is 
safe for further use before it is adjusted. Refer to 
figure 2-34 and adjust the dipper trip cable 
tension. 

(6) Dipper latch bar adjustment. The dip- 
per latch bar must be adjusted to move forward 
into the opening in the dipper latch as latch bar 
wear occurs. Refer to figure 2-35 and adjust the 
dipper latch bar. 

c. Shovel Front Replacement. Refer to para- 
graph 2-9 for removal or replacement of the 
shovel front attachment. 

2-27. Idler Sprocket Replacement 

a. Inspect sprockets for wear or other defects. 
Replace a badly worn or defective sprocket to 
prevent excessive chain wear. 

b. Refer to figrure 2-36 and remove or replace 
the idler sprocket assembly by removing the at- 
taching bolts. 

2-28. Crowd Chain 

a. Replacement. The crowd chain may be 
opened at any point for chain replac^ent. The 



1/16" MAXIMUM 


WEAR PLATES (3) 


DIPPER STICK 


SADDLE 

BLOCK 

1/16" MAX I MU 


SHIMS 


WEAR PL; 
BOLTS (6; 


SHIMS 



SHIPPER SHAFT 
ROLLER 


dipper trip 

SHEAVES (2) 


Figure i-3g. Adjusting saddle block. 
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easiest point will be at the boom foot drum 
sprocket, since the chain is accessible and sup- 
ported by the sprocket. To open the chain, chisel 
off the cotter pin (fig. 2-36) and drive out the 
chain connecting pin at the point shown. To re- 
install the pin, wrap the chain around the two 
sprockets as shown. Make sure the chain points 
in the direction shown in figure 2-37. Then sup- 
port the chain on one side with a heavy hammer 
or steel plate while installing the connecting pin 
and a new cotter pin. 

b. Repair. If a single section of unworn chain 
should break, refer to figure 2-38 and repair 
the chain by replacing the broken link. 

2*29. Dipper Trip Motor Magnetic Switch and 
Wire Leads 

a. Refer to the dipper trip wiring diagram, 
figure 2-39. When the shovd attachment is in- 


stalled, the dipper trip pushbutton switch is 
mounted on a bracket on the front drum clutch 
lever. If closing the dipper trip pushbutton will 
not actuate the dipper trip mechanism, first 
check the batteries (para 2-53). 

b. Refer to figure 2-40 and replace the dip- 
per trip motor megnetdc switch and wire leads. 

2-30. Dipper and Dipper Teeth Replacement 

a. Dipper Replacement. Refer to figure 2-41 
and remove or replace the shovel dipper. 

b. Dipper Tooth Replacement. Drive out the 
attaching pins and replace dipper teeth. 

NOTE 

Dipper teeth can be kept sharp in service by regu- 
larly reversing them, top for bottom, as they 
wear. However, when teelh are worn to about one 
third their original length, they must be replaced. 
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STEPl. LOOSEN ROPE CLAMP. 

STEP 2. TIGHTEN DIPPER TRIP CABLE UNTIL DIPPER TRIP LEVER IS AT RIGHT 
ANGLE TO DIPPER STICK. 

STEPS. TIGHTEN ROPE CLAMP. 

NOTE: SPRING LB^GTH SHOULD NOT BE CHANGED. MAKE DIPPER TRIP 
LEVER ADJUSTMENT BY METHOD SHOWN, LEAVING SPRING 
ADJUSTMENT UNDISTURBED. 
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Figwre Dipper trip cable adjustment. 
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I 
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Figure $-35. Dipper latch bar adjustment. 
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Figure B~^37. Crowd chain, direction of trai 
from above while entering dnve sprocket in 
direction^ 
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STEP 1. PLACE THE CHAIN ON STEEL PLATE WITH BUSHING BENEATH PIN. 
BUSHING MUST HAVE HOLE LARGER THAN PIN, AND MUST BE 
LONG ENOUGH TO ALLOW PIN TO MOVE. 

STEP 2. STRIKE THE PIN VERY SHARPLY. HIT IT HARD. THIS WILL DRIVE 
THE PIN FROM THE CHAIN, WHILE CUTTING OFF COTTER PIN. 
STEP 3. INSTALL NEW PIN AND DRIVE COTTER PIN IN PLACE. DO NOT 
FILE DOWN PINS TO AID IN INSTALLING. PRESS FITS ARE 
NEEDED FOR CHAIN LIFE. 
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Figure SS8, Chain, repair and replacement. 
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TRIP MOTOR 


i 


TRIP 

BimON 


MAGNETIC 

SWITCH 


BATTERY 


"" 0 “ 

AMMETER 
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Figure ZS9. Dipper trip wiring diagram. 
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STEP 1. DISCONNECT ELECTRICAL /' 
LEADS. 

STEP 2. REMOVE CAPSCREWS AND 
LOCKWASHERS. 

STEP 3. REMOVE MAGNETIC SWITCH. 
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Figure 2-iO. Dipper trip magnetic switch, removaZ. 
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mw ' . lowet PIPPER TO GROUND 
STEP 2. UNREEVEfHQJST CABLE 
if 

STEP 3. REMOVE Chain 
STEP 4. remove COTTER PIN AND PIN. 

STEPS. REM OVE COTTE R PIN, NUT, AND PIN 



ffi-ySiisliii® 







■dipper 
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Figure t~H. Shovel dipper, removal and inatallation. 


J-31. G.„.™l ATTACHMENT 

!«“■ “‘"■ctioBs for serv- f™"' Attachmenf 

f replacement of the ncatPrf T""’ ? attachment lub- 

^hoe front end attachment and its compo- W^en^the 5-3810-294-12. 

attachment is not in use, it should be 

h TT shS possible, and 

for removing or installing componente. ric^S^ rLn“S®? 

- — ncatea as required to prevent rust. 
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Hpper Assembly Pitch Adjustment. Refer 
■agraph 2-8<i and adjust the backhoe pitch 

lepair and Replacement. 
t) Inspect sheaves and sheave bushings. 
;e faulty sheaves or sheave bushings as in- 
sd in paragraph 2-8. 

2) Inspect all parts for wear, defects, or 
:e of any type, and repair or replace de- 
‘parts. 

}) Replace side cutters if they are dull or 

1 . 

t) Refer to paragraph 2-8 for removal or 
ement of backhoe front attachment or com- 

a. 

Dipper Assembly 

'eneral. The dipper assembly consists of 
pper, dipper teeth, side cutters, attaching 
nd bushings, and bracket assembly, block, 
ik assembly. The dipper is attached to the 
and pitch brace assembly. It is actuated 
pull cables through the bracket assembly, 
and link assembly. 

'.emoval. 

L) Lower dipper to rest on blocks, then 
B drag cable from bracket assembly, block, 
ik assembly. 

!) Remove cotter pins and washers from 
and pitch brace pins. Remove handle and 
jrace pins and remove dipper and bracket 
)ly, block, and link assembly from handle. 
leaning, Inspection and Repair. 

) Clean parts and attaching hardware 
eaning solvent. 

;) Inspect parts and attaching hardware 
nage and wear. 

) Inspect teeth and side cutters for wear 
mage. 

) Inspect bracket assembly, block, and 
sembly for worn or damaged links, broken 


Section X. MAINTENANCE OF 

General 

[aintenance of the piledriver attachment 
-s of service, inspection, repair, and re- 
lent. 

^se a crane or other adequate lifting de- 
>r removing and installing components. 

Piledriver Rig 

ervice. Keep the piledriver rig clean, well 


STEP 1 . DRIVE OUT PIN AND PIN 
KEEPER. 

STEP 2. INSTALL NEW TEETH. 

STEP 3. IF NECESSARY, DRIVE OUT 
ADAPTER KEEPER AND 
ADAPTER AND REPLACE. 
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Figure 2 - 42 * Dipper teethe removal and replacemenU 

pins, and missing parts. Inspect sheaves and 
bushings for wear and damage. 

(5) Repair or replace damaged, worn, or 
missing parts. 

d. Dipper Teeth Replacement. Dipper teeth 
must be replaced when they are worn to about 
one third their original length. Refer to figure 
2-42 and replace dipper teeth. 


PILEDRIVER AHACHMENT 

painted, and keep machined surfaces lubricated 
in accordance with LO 5-3810-294-12. 

6. Repair. Inspect the piledriver rig for faulty 
welds, bent lacings, or other damage to structur- 
al members. Any damaged item which affects 
structural strengtii must be repaired or replaced, 
placed. 

e. Replacement. Refer to paragraph 2-7 for re- 
placement of the piledriver rig. 
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Section XI. MAlNTENAtWIE OF CRANE, DRAGLINE, AND 
CLAMSHEU AHACHMENTS 


2-36. General 

a. This section oontajAs inetractions for serv- 
ice, repeir, end replaeemait of tihe crane, drag- 
lin^ and damshill atfadhroaits. Sech attachment 
uses the same erase boom. The components of 

crane attachment most be inbricated at the 
periodic Interfsla listed in lubricataon order (LO 
5-381&-£94-42). When removed fnma the ma- 
chine, the crane boom sboold be pla<^ inside a 
soitable di7 btiijkling^, if posEdbie, preferably sup- 
ported <Hi wooden bkddng'. 

b. Use a crane or other adeopmte lifting de- 
vice t(xc removing and jnsfaiBing components. 

2-37. Crone Boom M aint en ance 

a. Service. Clean the crane boom using a suit- 
able cleaning solvent. Keep all machined or fin- 
ished surfaces lubricated, as required, to prevent 
rust. 

b. Boom Replacement. Sefer to paragraph 2- 
4 for replacement of crane boom. 

2-38. Pulley Roller Guides 

a. General. Roller guides are provided to as- 
sist in guiding the cable on tie boom point 
sheaves and prevent friction contact with the 
boom. 

&. Service. Refer to figure 2-43 and clean the 
cable roller guides and boom point sheaves. In- 
spect for wear, scoring, or grooving caused by 
contact between cables, rollers, or sheaves. 

c. Replacement. Refer to figure 2—44 for re- 
moval of cable guide rollers. Installation proce- 
dure is reverse of removal. 

2-39. Hook Block Service and Replacement 

a. Lower the hook block (fig. 2-45) to the 
ground or to suitable blocking. 

b. Lubricate the pulley block sheaves in ac- 
cordance with LO 5-3810-294-12. 

c. Loosen the cable clamp at the cable dead 
end. This may be at the boom point or the hook 
block, depending on the number of parts of line 
in use. Manually unreeve the hook block. Refer 
to the reeving diagram, figure 2-11. 

2"40. Tagline Service, Adjustment, and Repair 

a. General. The tagline winder is used to pre- 
vent lateral movemjait of the clamshell bucket 
during operation. 



Figure 2-43, Cable roller and boom point sheaves 
service. 


b. Service. The tagline winder must be b 
clean. It must be lubricated in accordance w 
LO 5-3810--294-12. Be sure the level of lut 
cant is checked at least semi-annually. 

c. Adjustment. The tagline must be capa 
of providing sufficient tension to keep 1 
bucket from turning and fouling the clamsir 
hoisting and closing lines. The approximate b 
siion required on this tagline is 195 pounds, 
increase tension, pull the cable out enough 
allow an additional wrap on the cable drum. T 
amount of tension can be varied to suit indiv 
ual operator preferance. The recommended ti 
sion is from two-to four-WTaps on the tagli 
drum. 

d. Replacement, The tagline winder 
mounted to the crane boom as shown in figi 
2-12. Mount the tagline winder at the tip of t 
boom base section so that a line drawn throu 
the cable drum lines up with the boom poi 
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WASHER (4) \ SPACER (2) 


COTTER 
PIN (2) 


STEP 1 . REMOVE COTTER PIN AT 
EITHER END. 

STEP 2. REMOVE EXTERNAL WASHER 
AT END COTTER piN WAS 
REMOVED. 

STEP 3. PRESS ROLLER PIN OUT FROM 
END COTTER PIN WAS 
REMOVED. REMOVE SPACERS 
AND GUIDE ROLLERS. 

ME 3810-294-20/2-44 


Figure 2-44, Cable guide rollers^ removaX, 


2-41. Bridle Assembly Service, Replacement, 
and Repair 

a. General. The bridle assembly contains the 
sheaves for the boom hoist cable and provides 
the point of attachment for boom guy cables. 
The bridle assembly is sometimes called the 
spreader assembly. 

b. Removal. Refer to paragraph 2-4 and re- 
move the bridle assembly. 

c. Service and Repair. Refer to figure 2-46. 
Clean and inspect sheave bushings for signs of 
wear or damage and replace damaged bushings. 
Inspect sheaves for wear, grooving, or cracks, 
and replace worn or damaged sheaves. Inspect 
.sheave pins for wear or scoring and smooth 
small rough points with a fine file or emery 
cloth. Replace severely worn or scored pins. 
Clean sheaves with solvent, removing all old lub- 
ricant. Inspect lubrication fittings and make sure 
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Fiffwre 4-45. Hook block. 


tiiat passages are open and have been receiving 
the lubricant. 

NOTE 

A properly grooved sheave has smooth side walls 
and the groove is only slightly wider than the 
cable. Use a light layer of lubricant when rein- 
stalling pins, bushings, and other fitted parts. Be 
sure lubrication fittings are properly installed 
and line up with grease holes. 

d. Installation. Refer to paragraph 2-4(i and 
install the bridle assembly. 

2-42. Clamshell and Dragline Bucket Service, 
Replacement, and Repair 

а. Service. The bucket must be kept clean and 
wear points must be kept lubricated in accord- 
ance with LO 5-3810-294-12. 

б. Replacement. 

(1) Clamshell bucket. Refer to paragraph 2- 

5 for removal and installation of the clamshell 
bucket. 

(2) Dragline bucket. Refer to paragraph 2- 

6 for dragline bucket removal and installation. 

(3) Bucket teeth. When teeth are worn to 
about one third of their original length, drive 
out the attaching pins and replace bucket teeth 
(fig. 2-42), 


NOTE 

Dragline bucket teeth can be reversed, top for 
bottom, to equalize wear and keep them sharp 
during operation. 

(4) Dump cable. Replace dump cable when 
it is frayed or worn. 

(5) Sheave bushings. Replace sheave bush- 
ings and sheaves as described in paragraph 2- 
41c. 


2-43 
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2-43. Fairlead, Service and Replacement 

a. Service. 

(1) Inspect for excessive grooving of fair- 
lead sheaves or rollers. 

(2) Lubricate in accordance with LQ 5- 
3810-294-12. 

b. Replacement. 

(1) The fairlead is moisted on a bracket 
located on the fronf of the reiving frame. Use 
a suitable lifting device for removal and instal- 
laticm. 

(2) Refer to figure 2-13. R«nove nuts, 

lockwashers, and U-bolts, and remove fairlead. 
Replace fairlead as described in steps 1 and 2 of ‘ 
figure 2-13. ^ 

2-44. Boom Jib Mast, Service and Replacement 

а. General. The boom jib mast is also called 
the jib strut and is used to support the jib when 
a jib is in use. 

б. Jib and Jib Stmt Service. Service for the 
jib and jib strut is the same as for the crane 
boom. Refer to paragraph 2-37a and service 
the jib and jib strut. 

e. Jib and Jib Stmt Replacement. Refer to fig- 
ure 2-47 and replace the jib and jib strut. 

2-45. Cable Replacement 

a. General. To replace either the front or the 
rear drum load cable, place the drum brake for 
the cable to be removed in the brake released 
position. 

b. Replacement of Load Cables. 

(1) Lower the hook block to the ground 
or to suitable blocking. 

(2) Loosen the cable clamp at the cable 
dead end. This may be at the boom point or 
the hook block, depending on the number of 
parts of line in use. 

(3) Manually unreeve the hook block (fig. 
2 - 11 ). 

(4) Raise the boom to any convenient 
height so that the line hangs downward. One 
man can then pull the cable off the drum. 
When the cable end is reached, refer to figure 
2-10 and remove the cable wedge from the drum 
lagging. 

(5) To install the new cable, place the new 
cable reel beneath the boom point sheaves. 

(6) Run the end of tiie new cable over the 
boom point sheaves to the correct main drum. 

(7) Refer to figure 2-10 and install the 
new cable wedge in the drum, being careful that 


the cable goes over the top of the rear drum, or 
beneath the front drum. 

(8) Carefully and slowly spool the new 
cable on the selected drum, using the proper 
drum clutch lever. As this is done, one man 
should tap the new cable into place on the drum 
with a soft hammer. 

(9) A second man should maintain smne 
drag on the new cable reel so the cable is 
under tension. 

(10) A third man operates the proper drum 
clutch lever to wind the cable on the drum, 

c. Replacement of Boom Hoist Cable. 

(1) Provide adequate wooden blocking to 
support the boom. 

(2) Lower boom until it is supi>orted on 
bloddng.as illustrated in figure 2-3. 

(3) Pay off more cable until the upper 
spreader lies on the boom. 

(4) Refer to figure 2-48 and disconnect the 
boom hoist cable from the lower spreader. 

(5) Release the boom hoist pawl and the 
boom hoist brake (TM 5-3810-294-10). 

(6) Unreeve the boom hoist line and pull 
it from the boom hoist drum. 

NOTE 

The boom hoist drum may be used to pay the 

line off tile drum under power if the operator 

desires. When this is done, one man standing 

on the ground must pull the cable out of the cab. 

(7) Refer to figure 2-10 and remove the 
cable wedge to complete removal of the cable. 

(8) Position the new cable reel close to the 
upper spreader and near the boom. 

(9) Starting at the center (equalizer) sheave 
of the upper spreader, reeve the boom hoist 
cable back to the dead end on the lower spread- 
er as shown in figure 2-48. 

(10) Pull the rest of the cable off the new 
cable reel and reeve the other half of the boom 
hoist cable back to the boom hoist drum, as 
shown in figure 2-9. 

(11) Install new cable wedge in the boom 
hoist drum as shown in figure 2-10. 

(12) Carefully and slowly spool tiie new 
cable on the boom hoist drum. As this is done, 
one man should tap the new cable into place 
'ivith a soft hammer. 

2-46. Pulleys (Boom Point Sheaves) Service 
and Replacement 

c. General. Boom point sheaves are illustrated 
in figure 2-49. They provide low friction pdvot 
points for load cable movement. 



2-45 
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STEP 2. ENGAGE BOOM ElCJST PAWL. 
STEP 3. f‘EMC;\ E CCTIER PIN AND PIN. 
STEP 4. KEMC\ E CABLE SOCKET AND 
PLACE GN NEV. CABLE. 

STEP 5. INSTALL PIN AND COTTER PITT. 

ME 3810.294-2 0 2-48 

Figure S-i8. Boom hoist cable, lower spreader 
connection, removal and replacement. 


b. Service. Clean the boom point sheaves and 
lubricate in accordance with LO 5-3810-294-12. 

c. Replacement. 

(1) Refer to figure 2-49 and remove lx>om 
pmnt sheaves. 

(2) Reverse sequ«ice of stei« in figure 2- 
49 to install sheaves. 

2-47. Bockstc^ Assembly, Replaeemenf 

a. CreneraL Boom backstops are provided 
strictly as a means of giving an operator a visual 
way of telling when the bomn has been raised 
to the maximum limit. Ihey must never be used 
to prevent the boom from being raised too hifih- 

5. Remowd. 

(1) Refer to figure 2-6(2). Remove cotter 
pins and backstop inns at gantry. 

(2) Refer to figure 2-6(1). Remove cotter 
pins and backstop pins and rmnove boom back- 
stop from boom. 

c. Installation. Install boom backstop between 
the gantry and boom as shown in figure 2-6(1) 
and 2-6(2). 

2-48. Angle Indicator, Replacement 

a. Refer to figure 2-7. Remove nuts, lock- 
washers, and bolts and remove angle indicator. 

6. Install angle indicator as shown in figure 
2-7. 


2-47 



TM 5-3810-4294-20 



STEP 1 . LOWER BOOM TO REST ON ADEQUATE SUPPORT. 

STEP 2. REMOVE CAPSCREW, NUT, AND COLLAR ON EACH SIDE. 

STEP 3. REMOVE GUY CABLE LINK. 

STEP 4. SUPPORT SHEAVES SO THEY CAN NOT FALL. 

STEP 5. USE WOODEN BLOCK AND HAMMER AND DRIVE BOOM POINT PIN OUT. 
STEP 6. REMOVE SHEAVES. 
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Figure 2-^9, Boom point akeaveSt replacement. 

Section XII. MAINTENANCE OF HULL WIRING HARNESS 


2-49. General 

Wiring must be regularly inspected for frayed 
insulation, broken wires, corroded terminals, 
loose terminal and ground connections, and 
broken or missing cable clamps. Check electrical 
connections at the control panel for tightness. 


2-50. Hull Wiring Harness Repair 

Repair a damaged or broken wire by cutting 
length of wire of the same size and color co 
and taping it along the harness. Install a clip 
each end, and remove the faulty wire. Secure t 
ends of the new' w'ire to the remaining ends 
the old wire, and insulate the connections wi 
electrical tape. 


Section XIII. MAINTENANCE OF LIGHTS, BATTERIES, AND 
MISCELLANEOUS ITEMS 


2-51. Lights 

a. General. All components of the lighting 
system are illustrated in figures 2-50 and 2-51. 


h. Headlights. Refer to figure 2-50 and i 
place headlights. 

c. Marker Lights, Dome Lights, Flood Ugh 
and Trouble Lights. Each of the various types 


2-48 




TM 5-3810-294-20 


STEP 1 . H'tMCVE SCkE/ZS. I 

Sf£P 2. REMOVE HEADLICHT GUARD. • ; 

STEP 3. REMOVE T'wO SCREWS WHICH ATTACH HEADLlQJiltlAM AND 
REMOVE HEADLIGHT.;*^ ‘ / 

STEP 4. REPLACE HEADLIGH^, i|si$tAtil,EAD U<;jHT 
INSTALL HEADLIGKI 


STEP 3. 


STEP 4. 




Figure B-50, Headlights, replacemenU 


lights furnished with this machine, both upper 
and carrier positions, is illustrated in figure 2- 
51. Refer to figure 2-51 and remove and replace 
any defective light component. 

d. Repair. Refer to the schanatic diagram of 
the upper wiring, figure 1-4, to isolate wiring 
problems. Refer to paragraph 2-50 for the 
method to be used for wiring harness repair. 

2-52. Slave Cable Receptacles and Cables 

a. General. Slave cable receptacles are pro- 
vided for recharging batteries from an external 


power source. They are provided wdth covers to 
prevent dirt and moisture from entering. 

b. Replacement. Refer to figure 2-52 and re- 
move and replace a faulty slave receptacle. 

c. Slave Cables. Cables must be kept clean 
and must be inspected before each use to be sure 
they are not cut, worn, or damaged. A feulty 
cable could lead to short circuits which could 
damage the crane and the power source to 
which the cables are connected. 
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FLOODLAMP 

ASSY. 
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FLOODLAMP 
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DOME LIGHT 
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Figure tSl. Marker lights, dome lights, flood lights, and trouble lights, 
removal and replacement. 
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1. 

Screw 

21. 

Nut 

41. 

Nut 

2. 

Bracket 

22. 

Floodlamp 

42. 

Bracket 

3. 

Socket 

23. 

Nut 

43. 

Screw 

4. 

Lamp 

24. 

Bracket 

44. 

Bradcet 

6. 

Gasket 
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Nut 

45. 

Nut 

6- 

Lens 
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Bracket 

46. 

Lockwasher 
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Screw 
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28. 

Nut 
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Nut 

9. 
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1. 

Screw 

31. 
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Screw 

2. 
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32. 

Washer 

52. 
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Lamp 
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53. 
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54. 
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35. 
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16. 

Floodlamp 

36. 

Lens 
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Pushbutton 
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20. 
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40. 
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Figure f-51 — Continxied. 



Figure 2~^2, Slave receptacle, replacement. 


2-53. Batteries 

a. General. The batteries provide power for 
startling the engine, after which the alternator 
supplies required electrical power. 

h. Test. Test the batteries with a hydrometer. 
If the specific gravity reads below 1.225, re- 
charge the batteries. Retest with a hydrometer 
after charging. A fully charged battery should 
test between 1.280 and 1.300. Replace a battery 
that will not take or hold a charge. The differ- 
ence in specific gravity between any two cells 
must not exceed 0.025. Remove battery filler caps 
and add distilled water to 3/8-inch above 
plates before recharging. Refer to tables 2-3 and 
2-4. 


Table SS. Battery Condition (Corrected to 80° F). 


Specific gravity 

Battery condition 

1.280 

Fully charged. 

1.250 

75% charged. 

1.220 

50% charged. 

1.190 

25% charged. 

1.160 ' 

Almost discharged. 

1.130 

Discharged. 


Table S-i. Electrolyte Freezing Points 


Specific gravity 

Temperature * F. 

1.280 

- 90 

1.250 

- 62 

1.200 

- 16 

1.150 

+ 6 

1.100 

+19 


c. Replaeement. Refer to figure 2-63 and re- 
place faulty batteries or battery box components. 
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BOX 
COVER 



BAHERY 

BRACKET 


LOCKWASHER (4) 
\ 


LAtCH (2] 


WING 
J NUTS (5) 


A^CHIN 

SCREW(4) 


ELECTRICAL 

LEAD 


\ TERMINA^\ 

^JL 



STORAGE 

BAHERY 


PIPE 
NIPPLE 


HOOK 
BOLTS (5) 


NUT (4) 
LOCKWASHER 


RUBBER 
GROMMET (2) 

STREET ELL 


LOCKWASHER (4) 

” ‘ HEX NUT (4) 

Figure tSS. Batteriee and battery box, replaeetnenU 


HANDLE 


MACHINE 
SCREW (4) 
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Section XiV. MAINTENANCE OF INSTRUMENT 
CONTROL ASSEMBLY 


CAUTION 

Disconnect battery cables before work- 
ing on the control panel. 


2-54. Engine Control Panel Replacement 

a. General. Figure 2-54 illustrates the various 
wmtrol gages and instruments located on the 
control panel. Refer to TM 5-3810-294-10 for a 
description of tiie function of each. 

b. Replacement. Refer to figure 2-54 and re- 
place any damaged or faulty component of the 
control panel. Note that the panel is removable 
as a unit by removing the row of attaching fas- 
teners around the edge of the panel. 


2-55. Switches and Wiring, Reptacement and 
Repair 

a. Refer to the schematic wiring diagram of 
the upper wiring, figure 1-4, to isolate wiring 
problems. 

b. Refer to paragraph 2-50 for the method to 
be used for wiring rei^acesnent or repair. 
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Section XV. MAINTENANCE OF HORN, WIRING, AND TACHOMETBt 

DRIVE 


2-56. Horn Replacement 

а. General. The hom is used to warn person- 
nel of machine movement which might endanger 
their safety, 

б, Replacement. Refer to figure 2-55 and re- 
place a defective hom switch. Refer to figure 1-4 
for the upper machinery wiring diagram. 



STEP1. REMOVE JAM NUTS 
STEP 2. REMOVE HORN SWITCH . 
STEP 3. REMOVE WIRING. 

ME 3810-294-20/2.55 


2-57. Hom Wiring, Replooement and Repair 

Refer to parz^raph 2-50 for the method of re- 
placing or repairing the hom wiring. 

2-58. Todtomeler and Drive 

a. General. The tachraneter is mounted on the 
engine control panel (fig. 2-54), It is cable driv- 
en from the tadiometer drive (fig. 2-56). 
h. Tachometer Removal and Replacement. 

(1) Refer to figure 2-56 and disconnect tilie 
tadimneter drive cable freon the tachometer. Re- 
move the tachmneter from the control panel. 

(2) Install tachennefter on ccmtrol panel and 
connect drive cable. 



Figure 2-55. Hom switch and wiring^ replacement 


Figure 2-56, TcLchometer drive cable. 


Section XVI. MAINTENANCE OF EXHAUST MUFFLER AND PIPES 


2-59. General 

The exhaust muffler and pipes are illustrated in 
figure 2-57. Maintenance consists of inspection, 
removal, and replacement of defective muffler 
and pipes. 

2-60. Exhaust Muffler and Pipes 

a. Inspection. Inspect the muffler and exhaust 
pipes for cracks, breaks, or signs of deteriora- 
tion. 


6. Removal. 

(1) Stop the engine and allow muffler and 
pipes to cool. 

(2) Refer to figure 2-57 and remove nuts 
and bolts holding the guard to the supports. 

(8) Remove nuts, lockwashers, and muffler 
clamps, and remove the muffler and exhaust 
elbow from the exhaust pipe. 

(4) Remove capscrews, nuts, and lockwash- 
ers from the base of the exhaust pipe, and re- 
move exhaust pipe and gasket 
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e. Rephcement. 

(1) Install a new gasket on exhaust mani- 
fold, place exhaust pipe on exhaust manifold, 
and secure with capeerews, nuts, and ioekwash- 
ers. 


(2) Install exhaust elbow in muffler 
install muffler on exhaust pipe. Install mi 
clamps. 

(3) Install the guard on the supports. 


TAILPIPE MUFFLER GUARD 



(STEP 2) 

TOP BRACKET (2) 



LOCKWASHER (4) 
GUARD / 

BOLT 


NUT (4 


WASHER (8) 

SECTION "A"-"A" (STEP 




STEP 1. SEE SECTION A-A AND REMOVE FOUR BOLTS, EIGHT WASHERS, 

FOUR LOCKWASHERS, FOUR NUTS AND REMOVE GUARD. 

STEP 2. REMOVE FOUR BOLTS, LOCKWASHERS, AND NUTS. REMOVE 
BRACKETS. 

STEP 3. REMOVE FOUR CLAMPS. REMOVE MUFFLER (1) AND EXHAUST 
PIPES. 
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Figure S-5T. Exhaust muffler and, piping, removal. 


Section XVII. MAINTENANCE OF CAB ASSEMBLY 


2-61. Doors, Replacement 

a. Removal. Refer to figure 2-58 and remove 
a damaged door. 

b. Installation. 

(1) Place door in position and install angle 
and rear panel. 

(2) Install bolts, lockwashers, and nuts. 


2-62. Glass 

а. Inspection. Inspect glass in cab assei 
for breakage. Check weatherstripping for s 
of deterioration. 

б. Removal. The only reason for remo 
glass is when the glass is broken. Break out 
remaining glass, being careful to avoid pers 
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Figure S-58. Cab door assembly, removal. 


injury. Place masking tape on the piece of glass 
to be broken out to prevent flying glass. Re- 
move the weatherstripping around the glass. 

c. Installation. 

(1) Start the rubber weatherstripping as 
shown in figure 2-59. Go all the way around 
the window and force the ends into place, 
touching each other. 

(2) Install the glass in one of the lower 
:orners of the new weatherstrip. 

(3) Moisten the weatherstrip with soapy 
«vater. 


(4) Insert a suitable locking tool similar to 
the one illustrated in figure 2-59 and pull it 
around the complete weatherstrip to lock the 
glass in place. 

NOTE 

Do not begin the locking operation at the 1 utt 
joint of the weatherstrip. Be sure to avoid ex- 
cessive force. 

2-63. Operators Seat 

Refer to figure 2-60 and i-emove and reidace the 
operator’s seat (Stand). 
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RUBBER 

WEATHERSTWPPING 



STEP 1. INSTALL RUBBER WEATHERSTRIPPING. 

STEP 2. INSTALL GLASS. 

STEP 3. LCX:K WEATHERSTRIPPING, USING SUITABLE TOOL. ME 3810-294.20/2. 


Figure i-59. Window glass, installation. 
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Figure t~ 60 . Operator’s seat, removaL 

Section XVIII. MAINTENANCE OF GANTRY ASSEMBLY 


2-64. General 

The gantry provides the anchor for items re- 
quired to support the boom. 

2-65. Gantry Assembly 

a. Inspection. Visually inspect the gantry for 
evidence of cracks, bends, or other damage. 
Check the condition of gantry sheaves, paying 
careful attention to cracks or excessive grooving. 


Make sure that points which require lubrication 
have not been missed. 
b. Removal. 

(1) Refer to applicable paragraph (2-4 
through 2-9) and remove the front end attach- 
ment. 

(2) Remove boom backstops (para 2-47). 

(3) Refer to figure 2-68 and remove sheet 
metal as required. 

(4) Refer to figure 2-61 and remove the 
gantry assembly. 
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1 


A-A. 


REMOVE PIN (2) 

AND COTTER PIN (2) 




1. ATTACH SUITABLE LIFTING DEVICE. 

2. TAKE UP SLACK IN LINE SO THAT WEIGHT OF GANTRY IS REMOVED 
FROM PINS AND GANTRY DOES NOT FALL. 

3. REMOVE PINS AND COTTER PINS AS INDICATED. REMOVE GANTRY. 

REMOVE PIN (2) 

AND COTTER PIN (2) 
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Figure S- 61 . Gantry assembly removaL 


c. Installation. 

(1) Refer to figure 2-61 and install pdns 
and cotter pins removed during gantry removal. 

(2) Refer to figure 2-68 and replace sheet 


metal as required. 

(3) Install backstops (para 2-47). 

(4) Install applicable front end attachr 
(para 2-4 through 2-9) . 


Section XIX. MAINTENANCE OF ACCESSORY ITEMS 


2-66. Heater and Switch 

а. General. The upper heater is a hot water- 
air blower type. Hot water from the engine radi- 
ator is piped to the heater through the input line 
shown in figure 2-61A where it passes through 
metal coils. This hot water serves as the means 
of heating cold air drawn by an electric motor 
driven fan. The heated air then passes through 
the heater flexib'e hose to the sheet metal heater 
duct located on the right side of the operator’s cab 
wall. The heater switch is located on the control 
panel (fig. 2-54). 

б. Heater Replacement (fig. 2-61A) 

(1) Open the petcock on side of heater and 
drain cwlant below level of heater. Open cool- 
ant drains to assist in draining coolant. 

2-60 


(2) Remove flexible hose clamp. 

(3) Disconnect input hose and output 
by removing hose clamps. 

(4) Remove the heater cover by remo 
the four capscrews which secure it to the 
plate. 

2-67. Defroster Hose Replacement 

Refer to figure 2-61A and replace a defei 
hose. 

2-68. Wiring Replacement 

Refer to the schematic wiring diagram, figur 
4, and to paragraph 2-49, and replace defei 
wiring. 


li 
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SecKon XX. MAINTENANCE OF HYOHAULIC SYSTEM 


2-69. General 


The hydraulic system fust this machine ooasists 
basically ot a anmber of individual systems, 
eadi of whjkli is decri^Kued to provide the hy- 
diadlie power required to perform one specific 
funetioe. Fluid supply for tifm eni^re system is 
supplied from oae reservoir and one manifc^, 
as illastrated in figure 2-62. From the manifold, 
fluid is SD];^ed to an individual master cylin- 
der for ea<h clutch or brake opmated by the 
vazioas control levers and pedSlB. Befm* to TM 
5-8810-594-10 for a tisfing of the various ctm- 
trtda. When the operator moves a control lever 
or pedal, mechanical force is supplied to the 
piston ct the master oylinder connected to that 
levM" or pedal. This force is ocmverted into hy- 
draulic i»essare between the master cylinder 
piston and the dutdi or brake cylinder. The 
force will cause the clutch or brake cylinder pis- 
ton to move outward. This movement forces the 
clutch or brake band cylinder piston to move 
outward. This movement forces the clutch or 
brake band or shoes to contact the drum, engag- 
ing the clutch or brake. 

2-70. Hose, Fiffings, and Tubing 

0 . General. Visually inspect hydraulic hose 
and tubing for leaks, cracks or breaks. Tighten 
any loose fittings, hose, or tube which is causing 
the hydraulic system to leak. Be sure to wipe up 
any spilled hydraulic fluid. Hydraulic fluid is a 
lubricant, and if spilled on brake or clutch lin- 
ing it will cause otherwise serviceable brake or 
clutch linings to slip. 

b. Replacement. Close the shut-off valve at 
the hydraulic reservoir shown in figure 2-63. 
Then, refer to figure 2-64(1) and (2); remove 
and replace any worn or damaged hydraulic 
hose, fitting or tube. 

NOTE 

Always cap or plug: each end of the hose or 
fitting when a piece has been removed, to pre- 
vent dirt from entering the hydraulic system 
and to prevent the loss of unnecessary amounts 
of hydraulic fluid. Refill the hydraulic reservoir 
and bleed the system as described in the follow- 
ing, when the damaged item has been deplaced. 

c. Bleeding. When air is present in the hy- 
draulic system, the controls are “spongy” and do 
not operate to hold the brakes and clutches as 
firmly as when air is absent. All air must be 
removed before the controls will operate prop- 
erly. Bleed the system as follows: 
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NOTE 

Containers must be perfectly clean and no min- 
eral oil can be used in the hydraulic system. 

(1) Fill the reservoir (fig. 2-63) with 
proper fluid and check the level frequently d 
ing the .following steps. Keep the reservoir f 

(2) Open the manifold valve (fig. 2 -j 
and allow fluid to flow until no bubbles 
present in the fluid coming out of the va 
Thai close the manifold valve. Catch fluid ii 
dean jar and have a supply of rags available 
catdi leakage fluid. 

(8) Starting with the lower row of mas 
cylinders, <^n the bleeder cap on the top 
each master cylinder in turn, and bleed the fl 
until no adr is visible in the fluid. Then cl 
the bleeder cap while solid, bubble-free fl 
is being expelled. 

(4) Attach a bleeder hose, which may 
a length of any clear plastic hose, to the bl 
valve of the lowest clutch or brake cylinder 
be bled. Refer to figure 2-65. Bleed the 
from each of the hydraulic cylinders on the r 
chine, beginning with the lowest cylinder s 
working toward the highest cylinder. Keep ' 
hose submerged in fluid at the bottom of 
jar to prevent adr from re-entering the system 

NOTE 

Cylinder bleed fittings must be at their highest 
point of travel. They may be positioned by “tap- 
ping" tile engine start pushbutton. 

(5) Work each of the controls slowly i 
note the action of the brake or clutch. If t 
control still feels “spongy”, slight pressure n 
be applied to the operating lever or pedal 
assist in expelling more fluid from the o] 
bleed screw. Be sure to close the bleed scr 
before the lever or pedal reaches the end of 
stroke or air will be sucked into the syst 
through the bleed screw. 

2-71 . Manifold and/ or Control Valves 

a. Master Cylinders. 

(1) General. Master cylinders convert 
motion of an operating lever or pedal into 1 
drau'lic force, which actuates the appropriate 
draulic cylinder. 

(2) Replacement. Refer to figure 2-66 i 
remove a faulty master cylinder; install mas 
cylinder by reversing the step proce-^ure on 
lustration. Use the same procedure for e; 
master cylinder. 
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MASTER 

CYLINDER 
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Figure g-6t. Hydraulic tyetem, achematie diagram. 


b. Hydraulic Cylinder (Brake or Clutch). 

(1) General. Clutch and brake hydraulic 
cylinders are identical. Start engine and position 
adjusting bolts in the desired position by inter- 
mittently engaging engine clutch. 

(2) Replacement. Close the hydraulic reser- 
voir shutoff valve shown in figure 2-63. Refer to 
figure 2-67 and replace a hydraulic cylinder. 
Use same procedure for each hydraulic brake 
and clutch cylinder. 


2-72. Hydraulic Fluid Reservoir 

a. General. The hydraulic fluid reservoir pro- 
vides the storage space required for hydraulic 
fluid used in the crane control system. It also 
allows air trapped in the lines from the control 
stand beneath the operator’s levers to vent from 
the system. It must be kept filled to the full 
mark at all times. 

b. Service. Service consists of keeping the hy- 
draulic reservoir full of clean fluid of the tjTpe 
specified in the lubrication chart. 

c. Replacement. Refer to figure 2-63 and re- 
move and replace the hydraulic fluid reservoir. 
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Figure S-63. Hydraulic fluid reservoir, service 
and replacement. 















Figiurt HydrauUo hows, fittihm, and Utbinff, repkuemml. (Sh0et i vf t). 
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Figure S-65. HydnuuMc cylinder, bleeding procedxure. 
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STEP I . CLOSE HYDRAULIC SHUT-OFF VALVE (FIGURE 2-63). 

STEP 2. REMOVE FLOOR PLATE COVERING MASTER CYLINDERS 
STEP 3. REMOVE PLATE AS SHOWN ABOVE. 

STEP 4. REMOVE PIN AND COTTER PIN AT INSIDE CONTROL MASTER 
CYLINDER CONNECTION. 

STEP 5. DISCONNECT HYDRAULIC LINES AT TUBE NUTS AND IMMEDIATELY 
PLUG LINES 

jTEF 6. REMOVE MOUNTING BOLTS, LOCKV, ASHERS AND NUTS, AND REMOVE 
MASTER CYLINDER. 
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Figure 2-66. Master cyluiders, replacement. 
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Figure 2 ~~ 67 , Hydraulic cylinders, replacement. 

Section XXI. MAINTENANCE OF COOLING SYSTEM 


2-73. General 

The cooling system consists of the radiator and 
loses, lines, and fittings required to conduct 
loolant from the engine to the radiator and back 
a the engine to complete the cooling circuit. 
Drain valves are located on the lower radiator 
lose connection and at the right rear of the 
jngine block to drain the radiator and block. 

2-74. Radiator, Cap, and Hoses 

a. Inspect. Visually inspect the radiator and 
loses for leaks or damage. 


6. Test. If a cap tester is available, test the 
radiator cap. The cap should retain 4 psi pres- 
sure. If cap tester is not available, and the cap 
is suspected of leaking, replace tlie cap. 

c. Replacement. Before removing the radiator, 
open both coolant drain valves and drain the 
radiator and engine block. Then refer to figure 
2-69 and remove and replace 'ttie radiator as fol- 
lows. 

(1) Refer to figure 2-68 and remove radi- 
ator shutters and sheet metal as required. 
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1 . Canopy 

32 A. Panel assembly 

65. Nut (9) 

2. Hex capscrew (30) 

33. Capscrew (8) 

66. Flat washer (9) 

3. Nut (30) 

34. Backup strip 

67. Lockwasher (9) 

4. Lockwasher (30) 

35. Rubber seal strap 

68. Angle 

5. Safety glass 

36. Shim 

69. Capscrew (7) 

6. Weather strip 

37. Machine screw (12) 

70. Lodkwasher (85) 

7. Guide 

38. Nut (8) 

71. Nut (*23) 

8. Capscrew (17) 

39. Flat washer (8) 

72. Nut (18) 

9. Nut (17) 

40. Lockwasher (8) 

73. Capscrew (18) 

0. Lockwasher (17) 

41. Mounting plate 

74. (Capscrew (28) 

.1. Rain gutter 

42. Bracket 

75. Nut (28) 

2. Capscrew (8) 

43. Capscrew 

76. Lodcwa^her (23) 

^3. Nut (8) 

44. Nut 

77. Capscrew (7) 

.4. Lockwasher (8) 

45. Flat washer 

78. Nut (7) 

5. Ball bearing (3) 

46. Lockwasher 

79. Lockwasher (7) 

3. Washer (3) 

47. Extension x>anel 

80. Rear panel 

7. Capscrew (4) 

48. Mounting plate 

81. Louver (6) 

8. Cotter pin 

49. Capscrew (9) 

82. Louver bracket (6) 

9. Lockwasher 

50. Nut (9) 

83. Positioning plate 

0. Handle 

61. Lockwasher (9) 

84. Capscrew (2) 

1. Latch 

52. Capscrew (6) 

85. Nut (2) 

2. Handle 

53. Flat washer (24) 

86. Lockwasher (2) 

3. Machine screw (2) 

54. Lock washer (24) 

87. Control lever 

4. Lockwasher (2) 

55. Rear side panel 

88. Capscrew (2) 

5. Capscrew (4) 

66. Nut (11) 

89. Nut (2) 

6. Lock 

67. Lockwa^er (11) 

90. Lockwasher (2) 

7. Key 

58. Capscrew (14) 

91. Actuating arm 

8. Safety glass 

59. Lockwasher (14) 

92. Capscrew (16) 

SA. Door 

60. Nut (14) 

93. Shutter 

9. Weather strip 

61. Side panel 

94. Capscrew (11) 

0. Backup strip 

62. Capscrew (23) 

95. Operating rod 

1. Rubber seal strap 

63. Mounting bracket 

96. Ball joint (2) 

\2. Roundhead machine screw (3) 

64. Capscrew (9) 



Figure t-68(l ) — Contiimed 


(2) Remove upper connection hoses and 
hose clamps (fig. 2-69) . 

(3) Remove all fan guard capscrews and 
lockwashers and remove fan guard. 

(4) Remove lower connection hoses and 
hose clamps. 

(5) Remove drain line hose clamps. 

(6) Support the radiator so it can not fall 
and attach a suitable lifting device. 


(7) Remove one nut and three washers 
from the mounting studs on each side. 

(8) Remove radiator braces. One brace is on 
each side of the engine. 

(9) Lift radiator until mounting studs clear 
the mounting brackets. Then remove the radia- 
tor throu^ the rear of the cab where rain shut- 
ters and sheet metal have been removed. 

(10) Replace by performing (1) through 
(9) in reverse order. 
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1. Capscrew (36) 

2. Xut (36) 

3. Lockwasher (44) 

4. Backup strip 

5. Rubber strip 

6. Shim 

7. Mach.ne screw (11) 

8. Self-lockin^f nut (11) 

9. Capscrew (8) 

3 0. Capscrew’ (8) 

11. Nut (8) 

12. Flat w’asher (8) 

13. Lockw-asher (8) 


14. Bracket 

15. Capscrew (9) 

16. Lockwasher (31) 

17. Cover plate (2) 

18. Gasket (2) 

19. Capscrew (14) 

20. Nut (8) 

21. Lockw^asher (8) 

22. Left canopy 

23. Lockw'asher (52) 

24. Gutter 

25. Guide 

26. (Capscrew (4) 


27. Lockwasher (4) 

28. Capscrew (8) 

29. Capscrew (.13) 

30. Nut (13) 

31. Lockwasher (13) 

32. Left front panel 

33. Cah handle 

34. Nut (4) 

35. Capscrew (12) 

36. Lockwasher (30) 

37. Cover latch 

38. Capscrew (18) 

39. Nut (52) 


Figure tr-68, C<ib sheet metal assembly, removal and replacement, (sheet 4 of $)» 
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^ Sliding door 

t 4L Rubber strip 
42. Handle 

4S, Machine screw (2) 

44. Lockwasher (2) 

45. Plate 
46. Latch 
47. Capscrew (4) 

4 g. Ix)ckwasher (48) 

49 . Cotter pin 
50. Wing nut (4) 

51. Lockwasher (4) 

52. Bottom engine cover 
5S. Backup strip 
54. Rubber seal 
55. Machine screw (3) 
56. Angle 


57. Nut (16) 

58. Lockwasher (16) 

59. Capscrew (14) 

60. Mounting plate 

61. Bottom panel 

62. Nut (14) 

63. Lock^sher (14) 

64. Ball bearing (2) 

65. Flat washer (2) 

66. Capscrew (8) 

67. Nut (8) 

68. Lockwasher (8) 

69. Nut (2) 

70. Lockwasher (2) 

7L Machine screw (2) 

72. Spring lock 

73. Cover 


74. Gasket (2) 

75. Cover (2) 

76. Rear Paxid 

77. Thumb screw 

78. Bracket 

79. Capscrew (9) 

80. Nut (9) 

81. Flat washer (9) 

82. Lockwasl^r (9) 

88. Capscrew (20) 

84. Nut (20) 

85. Flat washer (20) 

86. Capscrew (7) 

87. Nut (7) 

88. Lockwasher (7) 

89. Capscrew (22) 

90. Nut (22) 


Figure t-e8(4) — Continued 
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1. Cover 

2. Fastener (16) 

3. Plastic washer (16) 

4. (3asket set 

5. Dirt trough 

6. Cover 

7. Fastener 

8. Plastic washer 

9. Cover 

10. Fastener (8) 

11. Plastic washer (8) 

12. Cover 

13. Capscrew (4) 

14. Lockwasher (4) 

15. Nut (4) 

16. Guard assembly (2) 

17. Fastener (2) 

18. Plastic washer (2) 


19. Capscrew (2) 

20. Loop clamp (2) 

21. Bracket 

22. Bracket 

23. Bracket (2) 

24. Bracket (4) 

25. Flat washer 

26. Flat washer 

27. Boot clamp (8) 

28. Gantry boot (2) 

29. Gantry boot (2) 

30. Cover (2) 

31. Machine screw (16) 

32. Gasket (2) 

33. Cover 

34. Capscrew (2) 

35. Lockwasher (2) 

36. Nut (2) 


37. Fastener (4) 

38. Plastic wakier (4) 

39. Cable cover 

40. Capscrew (4) 

41. Lockwasher (4) 

42. Cab cover 

43. Machine screw (29) 

44. .Machine screw (4) 

45. Sdf-locking nut (4) 

46. Gkusket asseml^y 

47. Cover 

48. Capscrew 

49. Bracket 

50. Bradcet 

51. Floor plate 

62. Machine screw (6) 
53. Flat washer (6) 


Figure f^S(S ) — Contmued 
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1. Door irtop 

t %. Strip 
3. Hinge 

.4. Door assembly 
f 5. Door Jam 
^ 6. Cotter pin (2) 
7. Handle (2) 

8. Washer 
8A. Screw 
9* Cab door lock 
9A. Lockwasher 
10. Sleeve 
Square 

Capscrew (8)^ 
p, Lockwasher (8) 


14. Nut (8) 

15. Capscrew (12) 

16. Lockwasher (12) 

17. Door Jam 

18. Capscrew 

19. Capscrew (13) 

20. Lockwasher (14) 

21. Nut (14) 

22. Door jam 

23. Strip 

24. Strip 


29. Cover 

30. Capscrew (2) 

31. Lockwasher (2) 

32. FVoat floor plate 

33. Flat washer (5) 

34. Machine screw (6) 

36- Flat washer (6) 
36. Machine screw (6) 

37- Floor plate 

38. Plat washer (6) 

39. Ma<^fne sezew ($) 

40. Floor j^te 
4L Support 


25. Panel 

26. Cable guard 

27. Cable guard 

28. Cover 

Fiffwre — CJonthmed 



Figure $-69. Radiator, gua^d, and hoses, removal 
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Section XXII. MAINTENANCE OF TRANSMISSION ASSEMAIY 
AND PROPELLER SHAH 


2-75. Transmistion Servioe 

а. Inspect. Befer to figore 2-70 and inspect 
the transmission hreathmr cap for deanliness. If 
neoessary, rinse the in dean diesel fael or 
fcesneene and afioiw to drain befone refrilacing'. In- 
spect the transmission for signs of oil leaks or 
damage. 

б. Servioe. IRefer to figure 2-70 and service 
the transmission. 

2-76. Pr o p eW e r Shaft, Servioe and ftepiaoeinent 

a. Servioe. Lubricate the prcqpdler shaft vritfa 
the lubricant and at intervals shown in the lub- 
rication order. 

b. Rej^aoemenL Refer to fignre 2-71 and re- 
move or rqtlaoe the int^>eSer shaft. 



Fiffure S—70. Transmission inspection and service. 


a-82 




TM S-38 10-294-20 



W^TSIlIpP-®* 




REWS AND 
OCKWASHERS (4) 


/ 


BOLTS, NUTS AND 
LOCKWASHERS (4) 






\ 











ft ■*% 

t * T 



STEP 1 . REMOVE BOLTS, NUTS, AND LOCKWASHERS AT TRANSMISSION END 
STEP 2. REMOVE CAPSCREWS AND LOCKWASHERS AT WORM SHAFT END. 
STEP 3. REMOVE PROPELLER SHAFT. 
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Figv/n t- 71 . Propeller ehaft, remwoL 


2-S3 



TM 5-3810-494-aO 


SecHoti XXIil. MAINTENANCE OF FUB. SYSTEM 


Generai 

The eogine fuel system oosslsts of the fuel tank, 
Iktea, fad iMimp^ aediiamt bowl, cartmretor, 
ee^hie govener, air deaner. and other oompo- 
neots deaciibed in thia aeetioii. Organizational 
lead maintenanee anihorised fdr the components 
of this aiysteea fblkwa. 

Ak Cleaner Aneniliiy, Serdoa and 

a, Cnoneral. Use air daaner is of the oil-cap 
^rpe- It is located aft the rear of the eaigine, C3\ 
a bradDei momdnd on the ftywhed hcmsing. It 
ooeAtuns a remoprable filter ekeoent and a fixed 
noD-remova!^ dement 

b. Remopol and ReplacemmL Befer to figure 
2-72 and remove and refdaoe the air deaner. 

2-79. Fuel Tank lines and RHings, Replacement 

a. GeneraL The fuel Hnes and fittings are 
those lines and fittings that connect the fuel 
tank to the engine fud pomp. 


6. Semes. Clean all accessible items diown 
figure 2-7S and tisd^ten connections to stc 
leaks. Inspect for cracks, breaks, or other dan 
age. 

e. Replacement. Refer to figure 2-73 and r 
place damaged fud Ikies and fittings. 

2-80. Fvel FHter (SacBmentOowD Servfca and 
Replooemant 

Refer to figure 2-74 for service and replao 
meat of the fad filter sediment bow. 

2-81. Bigina Speed Governor and Controls 

a. General The ^gine throttle, figure 2-' 
is used to maintain the desired engine speed 1: 
increasing or decreasing speed governor sprir 
settings, figure 2-76, in response to changes i 
engine load. An example of a change in engii 
load occurs when the crane operator begins 1 
lift a load. At this time, the speed govenu 
senses a tendency for the engine to slow dow 
This automatically causes the governor linka{ 



Fifftun t—7S, Engine air eUa/ner, removal and replacement. 


2-S4 


TM 5-3810-294^ 


FITTING CARBURETOR 



Figure t-73. Linet wnd fittinge, removoL 


to open the carburetor throttle valve, thus allow- 
ing more fuel to enter tiie engine. The addition- 
al fuel prevents the engine from slowing down, 
and the governor has maintained the engine at 
the des'ired speed, which is represented by the 
throttle setting. 

6. Speed Governor Removal. Refer to figure 
2-77 and remove the speed governor. 

c. Speed Governor Replacement. Refer to fig- 
ure 2-77 and install the speed governor. 

d. Speed Governor Adjustment. 

(1) Adjust the length of the linkage from 
ttie carburetor side of the cross-shaft shown ir 
figure 2-76 as follows: 

(<t) Push throttle lever (fig. 2-75) for- 
ward so throttle lever (fig. 2-76) is against the 
low speed stop. Check linkage on opposite side 
of engine to be sure the carburetor throttle 
valve is closed. 

CbJ Move the throttle lever (fig. 2-75) ful- 
ly back and see that throttle lever (fig. 2-76) is 


against the high-speed stop. Full movement of the 
throttle lever (fig. 2-75) should result in full 
range movement of throttle lever (fig. 2-76). 
With throttle lever against highspeed stop, check 
to see that throttle valve is approximately full 
open. 

(2) Run engine until normal operating 
temperature is obtained. 

(3) Refer to paragraph 2-835 and adjust 
carburetor. 

(4) Pull throttle lever (fig. 2-76) back to 
obtain high-idle speed (para 1-7). 

(5) Apply load to engine sufficient to re- 
duce engine speed to normal governed speed and 
determine if carburetor throttle lever is wide 
open. If the throttle lever is wide open, move 
governor linkage (fig. 2-76) slightly toward 
closed position and then release. Now the linkage 
must return the cai*buretor lever to the wide 
open position. 

(6) Adjust high-speed stop screw (fig. 2- 
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ST€P 1 » 
STEP 2. 


STEP 3. 


lOOSEN 

TURH mi ASIOI |;W' W 
REMOVE SEOJMENlf 
BE CAREFUL NOT TO SPILL 
GASOLINE. 

CLEAN SEDIMENT BOWL. ^ 
REINSTALL BOWL, REPLACE 
BAIL, AND TIGHTEN 
KNURLED NUT. 
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Figure t-7Ji. Fuel filter eerviee. 

76) SO it just contacts throttle lever. Check to 
see that engine fast idle speed is correct (para 

1- 7). 

2- 82. Engine Throttle and Choke Controls 

a. Engine Throttle Control. 

(1) Adjustment. Adjustable setscrews are 
located beneath the cover plate in figure 2-75. 
Adjust these setscrews so the throttle lever will 
move through an arc of approidmately 100 de- 
grees, 50 degrees on either side of vertical. This 
adjustment should never have to be repeated or 
checked. Then adjust the control tension set- 


Figure S-75. Engine throttle adjustment. 

screw so the throttle lever holds firm in any de 
sired position. 

(2) Replacement. The flexible control cabl 
from the engine throttle lever is attached at it 
opposite end to the engine speed governor lever 
See figure 2-77. Remove necessary cable clamp 
and remove the flexible control cable. Install i 
new control cable. Attach this control cable to 
the lowest hole in the governor lever. Attach tc 
the throttle lever as shown in figure 2-75. 

6. Engine Choke Control. 

(1) General. The engine choke control is 
used to position the carburetor choke valve for 
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STEP I . DISCONNECT THROTTLE LINKAGE AT THROTTLE LEVER. 

STEP 2. REMOVE TUBE BY REMOVING COUPLING NUTS 
STEP 3. REMOVE COTTER PIN AND WASHER AND REMOVE THROTTLE 


LEVER FROM CROSS-SHAFT 


STEP 4. REMOVE THROTTLE CABLE CLAMP 


STEP 5. REMOVE GOVERNOR BODY MOUNTING NUTS AND LOCKWASHERS 


CLAMP 


THROTTLE 


LINKAGE 


THROTTLE 


LEVER 








COTTER PIN AND 


9LOCKWASH€R 


NUTS (2) AND 
LOCKWASftaSS 
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Figiure t-77. Eriffme »p«ed gowmar, nmovaL 
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CHOKE 

CONTROL KNOB 



WASHER 


CHOKE 

CABLE 


STEP!. STOP ENGINE. REFER TO 
FIGURE 2-80. AND REMOVI 
CHOKE CABLE FROM CAR- 
BURETOR. UNSCREW JAM 
NUT, AND REMOVE THE 
CHOKE CABLE. 

STEP 2. INSERT CABLE THROUGH 
OPENING IN CONTROL 
PANEL, AND INSTALL JAj 
NUT. INSTALL NEW 
CHOKE CABLE IN SAME 
POSITION AS OLD CABLE 
ATTACH CABLE TO CARBU 
ETOR AS SHOWN IN FIGL 
2-80. 
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Figure $-78. Engine choke control, removai and replacement. 


best fuel mixture for starting purposes. The 
choke should be pulled fully out while starting, 
and then moved inward as much as possible as 
the engine warms up to normal operating tem- 
peratures. 

(2) Removal. Refer to figure 2-78 and re- 
move choke control components and lines. 

(3) Repair. Tigditen any loose connections. 
Replace any damaged parts. 

(4) Replacement. Refer to figure 2-78 and 
replace choke control components. 

2-83. Carburtor 

a. General. The carburetor is of the updraft 
iouble-venturi type. It is designed to maintain 
iroper fuel mixtures even though the vehicle is 
m very steep slopes. It is a “sealed and bal- 
anced” type, in that all air for bowl chamber 
ventilation and idling must come through the air 
filter. It is a sealed non-adjustable unit The 
only remedy available is replacement if this car- 
buretor does not operate properly. However, 
leaks can distort carburetor operation. Therefore^ 
the carburetor mounting fUmge must be tight 


and the flange gasket must not leak. If a fli 
nut is loose, air will enter and this will t 
pletely alter engine performance. Also the 
tank must be suspected as a cause of trouble 
fore replacing the carburetor. An unu 
amount of fuel contamination may partly b 
the tank outlets or fuel lines, causing the 
buretor to be starved for fuel. Under these 
cumstances, the fuel tank must be drained 
refilled (TM 5-3810-294-10) before repla 
the carburetor. If the air cleaner oil is not cl 
is of the wrong type, or if too much oil i 
the air cleaner, this will restrict air flow to 
carburetor, making it appear that the carbui 
needs replacement. All of these items mus 
checked before replacing the carburetor. 

b. Adjustment. The upi>er carburetor is 
adjustable, with the exception of the linkag 
the carburetor, which must not have excess s! 
Refer to figure 2-79 for a view of carbui 
linkage. 

c. Removal and Replacement. Refer to fi 
2-80 and remove and replace the carburet< 
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Figure 2-79, Carburetor linkage. 

2-84. Fuel Pump 

a. General. The fuel pump is a mechanical 
type with offset filter. The suction side of the 
pump is connected to the fuel tank and the dis- 
charge side to the carburetor, where the fuel ac- 
cumulates in the carburetor float bowl for use 
as required by engine demand. 
h. Teat. 

NOTE 

The following test will be used to determine 
if it is necessary to replace the fuel pump. 

(1) If the pump supplies too little fuel 
the engine ■will not run at all, or ■will falter or 
misfire under load. 

(2) If the pump supplies too much fuel 
(which is rare), fuel will diip from the carbu- 
retor or the engine ■will not idle smoothly. The 
engine tvill be hard to start. Usually, too much 


fuel ■will be caused by some factor other than 
the fuel pump. 

(8) When testing the fuel pump, first see 
that there is adequate fud in the tank. 

(4) Disconnect the line from the fuel tank 
to the fuel pump at the pump and see that fuel 
flows freely. If it does, fud is available at the 
fuel pump and the line to the tank is in good 
condition. Reconnect the line. 

(5) C<mnect a pressure gage in the input 
fuel line at the carburetor as shown in figure 
2-81. Be sure the length of the connecting Iu>Be 
is as shown and that fdl connections are leak 
proof. 

(6) Start the engine and run it at 500 rpm. 
Stop the engine when the maximum fuel pres- 
sure has been read on the gage. If the pressure 
is below 8 1/2 i^i or above 5 psi, replace the 
fuel pump. 

c. Removal and Replaeement. Refer to figure 
2-82 and remove and replace a faulty fuel pump. 
Note that this fuel pump includes a sediment 
bowl. 

NOTE 

Before installing a new fuel pump, make sure 
it is in good condition. To do so, follow steps (1) 
through (4) below. 

(1) Hold the fuel inlet and output open- 
ings closed ■«dth the fingers of one hand. 

(2) Move the lever (fig. 2-82) up and 
do^wn. The pump ■will create a feeling of suction 
and pressure as the lever is moved, if it is in 
good condition. 

(3) \Mien installed, if there is an air leak 
between the sediment bowl and the bowl gasket, 
the pump cannot draw fuel into the bowl. To 
fix, install new gasket and be sure the bowl 
seats firmly. Also tighten knurled nut beneath 
bowl. 

(4) If the strainer bowl still does not fill, 
air may be trapped in lines to the pump. To fix, 
loosen bowl slightly so air can escape and blow 
into fuel-tank filler neck. This ■will force fuel 
into fuel pump bo^wl. Now- tighten the bowl 
do^vvn securely. 


2-89 



CARBURETOR 


STEPl. STOP ENGINE. REMOVE AIR CLEANER HOSE, FUEL LINE, 

CHOKE CABLE, AND GO'v ERNOR LINKAGE FROM CARBURETOR. 
STEP 2. REMOVE BOLTS AND LOCKWASHERS. REMOVE CARBURETOR 
FROM INTAKE MANIFOLD AND REMO . E GASKET . 

STEP 3. INSTALL GASKET BET.'.EEN CAl-BURETCR AND INTAKE 

MANIFOLD. POSITION CALBURETCR ON INTAKE MANI- 
FOLD AND INSTALL LOCK.VASHEPS AND BOLTS. 

STEP 4 . CONNECT FUEL LINE. CHOKE CABLE, 00. ERNOR MNKAGE 
AND AIR CLEANER HOSE TO GAR3URETCR. 


Figure 2-80. Carburetor, removal and replacement. 
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Figure 2 - 81 . Checking fuel pump output pressure. 
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STEP 3, 


' FtM. LtN^S i 

STEP 2. REMOVE BOLTS AND 

WASHERS. REMOVE FUEL 
PUMP WITH SEDIMENT BOWL 
AND GASKET FROM ENGINE. 
STEP 3. POSITION FUEL PUMP ON 
ENGINE WITH GASKET 
BETWEEN PUMP AND ENGINE. 
INSTALL BOLTS AND LOCK- 
WASHERS, RECONNECT 
FUEL LINES. 

STEP 4. LOOSEN KNURLED NUT AT 
THE BOTTOM OF BOWL, 
SWING BAIL ASIDE, AND ’ 
REMOVE BOWL IF NECESSAKV, 
STEP 5. WIPE OUT SEDIMENT BOWL-».V 
WITH CLEAN CLOTH. ^ 


STEP 4. 










Figure 2 - 82 . Fuel pump aiid fuel sediment bowl, re^noval arui replaceine^iU 
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SecHon XXIV. MAINTENAMCE OF COOLING SYSTEM ACCESSORIES 


2-85. Thermosfot, Housmg, cmd G<isloat 

a. Gen«raZ. When iiie aigine is cold, the ther- 
mostat prevents the circulation of the coolant to 
the ludiator and allows the coolant to circulate 
through the cylinder head and around the cylin- 
ders. When the engine coolant temperature 
reaches the thennostat setting, the thermostat 
op^is, allowing the coolant to circulate throu^ 
the engine block, cylinder head, and radiator. 

b. Service. Keep the thermoeiat housmg and 
lines tightened so that they do not kak. Wipe 
dean with a damp doth, and remove any scale 
accumulations. 

c. RemovaL With the engine stopped and 
coolant temperature well below operating tem- 
perature, drain the coolant below the lever of 
the thennostat. Refer to figure 2-83 and re- 
move and replace the thennostat, housing, gas- 
ket, or lines as follow's. 

(1) Loosen hose damps and remove the 
hose between the thermostat housing and the 
radiator inlet pipe. 

(2) Remove the bolts which secure the ther- 
mostat housing to the cylinder head. 

(3) Remove the thermostat housing and 
thermostat from the cylinder head. 

d. Test Before replacing, test the thermostat 
for proper operation by suspending it and a 
thermometer in a container of water. Heat the 
water. WTien the thermometer indicates between 
160- and 165-degrees Fahrenheit , the thermo- 
stat should begin to open. It should be fully 
open w'hen the temperature has risen to betw'een 
185- and 190-degrees Fahrenheit. Remove the 
thermostat from the water when it is fully open. 
The cool surrounding air should now cause the 
thermostat to close rapidly. Replace a defective 
thermostat. 

NOTE 

No repair of a faulty thennostat is possible. It 
must *^6 renl'-red. Replace all gaskets when dis- 
assembly has occured. Replace faulty hoses or 
ho.se clamps. 

e. Installation. Refer to figure 2-83, place 
the thermostat into the housing and position the 
housing on the cylinder head. Be sure to use a 
new gasket. Fasten the housing to the cylinder 
head using the bolts provided. Install and secure 
the hose between the thermostat housing and the 
radiator inlet connection. Fill the system with 
the proper type and amount of coolant. 
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Figure B-SS. Tkermoatat, houaingy gaaketa, and line. 

2-86. Wafer Pump, Replacement 

a. General. The water pump (fig. 2-84) is b 
driven by the engine fan pulley. It consists ■ 
sentially of a two piece body and shaft mount 
impeller. Impeller rotation drives cook 
throughout the cooling system by centrifuj 
force. The pump has no packing. Therefore, 
leaks develop, the pump must be removed i 
repair. The fan is mounted on the pulley. 

b. Removal. With the engine stopped, drf 
coolant below the level of the pump. Then p 
ceed as follows. 

(1) Loosen the alternator belt adjust! 
screws (fig. 2-85) and alternator bracket. Me 
the alternator toward the engine to slacken t 
pump drive belts. 

(2) Refer to paragraph 2-74 and remo 
the radiator. 
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FAN MOUNTING PUMP 



Figure S-8i. Water pump and fan replacement. 

(3) Remove the capscrews and washers se- 
curing the fan and remove the fan. See figure 2- 

84. 


(4) R«DOve tihe fan belts from the water 
pump pulley. 

(5) Loosen hose clamps and remove hoses 
ftrom the water pump. 

(6) R^nove the mounting bolts from the 
water pump and remove the pomp from the 
engine Remove pump gasket 

e. IngtaJJaHoiu Refer to figure 2-S4 and in- 
stall the water pump as follows: 

(1) Position the pump on the front of the 
crankcase and install the pump gasket and all 
mounting bolts. 

(2) InstaQ radiator (para 2-74o). 

(5) Install fan belts on water {Hunp pulley. 

(4) Fasten radiator hose to water pump. 

<5) Install the fan. 

(6) Fasten the alternator bracket and adjust 
fan belt tension. See figure 2-85 for belt adjust- 
ment procedure, and adjust belt tension. 

(7) Fill the cooling system to the proper 
level with the correct coolant. 

d. Service Water pump service consists of 
lubricating the pump shaft bearings in accord- 
ance with the current LO. At the same time, in- 
spect the fan for bent or damaged blades. Re- 
place the fan if necessary. 

e. Guard Replacement. Refer to paragraph 2- 
74 and remove and replace damaged water 
pump fan guard. 

f. Belt Adjustment and Replacement. Replace- 
ment of belts and belt adjustment are covered in 
paragraph 2-88. 
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Figure 2-S5. Alternator and water pump belt tension adjuatmenU 
belt replacement^ and alternator removal. 

Section XXV. MAINTENANCE OF CRANE ELECTRICAL SRSTEM 


2-87. General 

The electrical system operates off a 24 volt sup- 
ply. It is of the negative ground tj-pe. Refer to 
figure 1-4 for the crane \\iring diagram. The 
system consists of two 12-vor. batteries con- 
nected in series, a magnetic s^ntch, a reverse po- 
larity relay, an alternator with internal voltage 
regulator, the starter motor, the distributor and 
coil, ignition leads, and spark plugs, as well as 
the other minor components shoum on the sche- 
matic diagram, figure 1--4. 

WARNING 

Always disconnect battery cables be- 
fore working on electrical components. 

2-88. Alternator 

a. General. The alternator is a twin-belt 
drive, 24-volt, 60-ampere type with solid state 


internally mounted rectifiers. It is designed for 
use with the reverse polarity protective relay de- 
scribed in paragraph 2-89d. 

6. Belt Adjustment. Refei to figure 2-85 and 
adjust the alternator belt tension. Note that the 
alternator belts also drive the w^ater pump, and 
that the water pump belt tension is being ad- 
justed at the same time. 

c. Belt Replacement. Refer to figure 2-85 and 
replace alternator-water pump belts. 

d. Alternator Testing. Before removing an al- 
ternator for repair or replacement, belts, mount- 
ing bracket, and wiring must be inspected for 
slippage, fraying, broken wiring, grounds, or 
other faults. After these items have been checked 
and found in order, an electrical check may be 
made as follows. 

(1) Remove the alternator terminal cover 
(fig. 2-85) to expose the positive (B+) terminal 
and check the voltage from this terminal to a 
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ground connection. Use an accurate voltmeter set 
on the nO-volt dc scale for this check. The igni- 
tion switch must be turned ON during this test. 
Full battery voltage of 24 volts should be 
shown. If no voltage is indicated, an open cir- 
cuit between the battery and the alternator is in- 
dicated. Check battery cables, ignition switch, 
and wiring. 

(2) With the ignition switch on, but the 
engine NOT started, check for full battery volt- 
age from the ignition (IGN) lead of the alt«^ 
nator to ground. Full battery voltage mast be 
indicated. It will be necessary to unplug the ig- 
nition (IGN) connector and check the male side 
with the voltmeter probe. Full battery voltage 
must be present at both alternator terminals in 
order for the machine to function properly. 

CAUTION 

Do not run the alternator with its oni^ 
put circuit open and the ignition lead 
energized. This will create extremely 
high voltages which will seriously dam- 
age the alternator. Never attempt to po- 
larize this alternator. Always discon- 
nect all alternator leads if welding is 
to be done on this unit. 

e. Alternator Replacement. Refer to figure 2- 
85 and loosen alternator drive belts. Remove all 
electrical connections to the alternator. Support 
the alternator, remove the adjusting lockscrew 
and remove the alternator mounting bolts, nuts, 
and lockwashers. Remove alternator. Install a 
new alternator and secure with mounting bolts, 
nuts, and lockwashers as shown in figure 2-85. 
Connect all electrical connections, and reinstall 
alternator-water pump drive belts. Adjust alter- 
nator-water pump belt tension as described in b 
above. 

2-89. Starter Assembly 

a. Starting Motor. The starting motor is de- 
signed for high torque, short use applications. It 
engages the flywheel ring gear, and is used to 
crank the engine until it starts. When the engine 
starts, the starter motor automatically disen- 
gages. 

CAUTION 

Never crank the engine for more than 
30 consecutive seconds with the starter 
motor. If this docs not start the engine 
wait at least two minutes before trying 
again. 


(1) Motor and solenoid test. Before remov- 
ing the motor make the following tests. Check 
the batteries (para 2-53) to make sure that the 
batteries are in good condition. Inspect all start- 
ing motor wiring for frayed insulation or other 
damage. Replace or repair damaged wiring. In- 
spect all connections to the starting motor, sole- 
noid, magnetie switches, ignition switch, start 
pushbutton, and battery, including all ground 
connections. Clean and tightmi defective connec- 
tions. If iiie trouble is not found, eomiect a 
jumper wire around any switch or soiencnd sus- 
pected of being defective. If the ssrstem functi<ms 
properly using this method, replace the defec^e 
iton. If none of the above has located the 
trouble, check the starting motor battery termi- 
nal, using a voltmetm: adjusted for de (^ration, 
and measure the battery voltage. If voltage is 
22- to 24-volts, replace the starting motor. 

(2) Motor replacement. Refer to figure 2- 
86 and remove and replace Ihe starting motor. 

6. Starting Motor Solenoid Replacement. Re- 
fer to figure 2-86 and remove the solenoid 
mounting capscrews. Refer to figure 2-87 and 
remove the starting motor solenoid. 

c. Magnetie Switch Replacement. 

(1) General. The magnetic switch shown 
dn figure 2-88, sheet 2 is used to reduce the 
amount of current which must pass through the 
engine start switch. When energized, it energizes 
the starter solenoid, thus starting the engine. 

(2) Removal. Refer to figure 2-88, sheet 2 
and remove electrical leads, two mounting 
screws, and lockwashers. Remove the magnetic 
switch. 

(3) Installation. Position magnetic switch 
as shown in figure 2-88, sheet 2, install screws 
and lockwashers, and attach electrical leads. 

d. Reverse Polarity Relay. 

(1) General. The reverse polarity relay con- 
tains a solid-state rectifier which prevents current 
from flowing through the engine starting circuit 
in the wrong direction. Refer to the wiring dia- 
gram of the relav in figure 2-88 and the en- 
gine wiring diagram, figure 1-4. 

(2) Testing. With the relay removed from 
the engine, connect a 24 volt source to connector 
C (fig. 2-88). Then touch the relay case to 
ground. The polarities shown on the diagram 
must be obsen’ed. V/hen this is done, the relay 
wnll be energized, and an audible “click” can be 
heard when the relay contacts close. If the con- 
tacts close, the relay is in good condition. If not, 
replace the relay. 
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AND LOCKWASHgRS, 

STEP 3. R£MOV£ STARTING MOTOR. 

STEP 4. INSTAfcL NIWmRTING MOTOR AND SECURE. 

STEP 5. CONNECT lEADS TO MOTOR AND THEN TO BATTERY. 

• ME 38]0-294-20/2-« 


Figure 5-55. Starting motor and solenoid removal and replacement. 


(3) Replacement Disconnect the three can- 
non-plug type electrical connections to the re- 
verse polarity relay and remove the two mount- 
ing capscrews and lockwashers (fig. 2-88). 

2-90. Ignition Components 

a. Distributor Assembly. 

(1) General. The distributor opens and 
closes the circuit between the low voltage source 
and the ignition coil so that the primary coil 
winding of the coil obtains intermittent surges 
of current. These surges build up magnetic 
fields around the primary coil. When the surge 
of current stops as the points open, the collapse 
of the magnetic field induces a high voltage 
surge in the coil secondary windirg. This high 
voltage surge is directed to the spark plugs to 
ignite the fuel. The distributor also is used to 
time these surges of spark plug power for most 
efficient engine operation. 

(2) Removal. 


(а) Stop the engine and disconnect hi 
tery cables. 

(б) Disconnect the coil-to-distributor c 
ble at the coil end. See figure 2-89. 

(o) Lfoosen the two screws and remo 
the distributor cap. 

(d) Refer to figure 2-56 and disconne 
the tachometer drive cable. 

(e) Disconnect the primary cable from tl 
side of the distributor housing. 

(/) Remove manual advance arm lockir 
bolt and lift out the distributor. 

b. Point and Condenser Replacement. Reft 
to figure 2-89. Note that points and conden: 
ers can be replaced before reinstalling distribi 
tor. 

(1) Remove distributor cap. 

(2) Remove rotor as shown in figure 2-8^ 

(3) Remove adjusting screw. 

(4) Remove the condenser by removing at 
taching screw. 
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Figure 2 - 87 . Starting motor solenoid removal 
and replacement. 

(5) Install new condenser and points, and 
idjust breaker points as follows: Turn the dis- 
;ribiitor shaft so that breaker arm rubbing point 
IS on the high point of the breaker cam. Turn 
idjusting screw slightly until breaker point 
■learance is 0.022 inch, as measured by a round 
'eeler gage. Tighten adjusting screw. 

(6) Turn distributor shaft so breaker points 
ire closed. Inspect breaker point alinement. 
Bend fixed point bracket so that points are 
dined for full face contact. Recheck point gap 
ind readjust if necessary. 

(7) Install rotor. 

c. Distributor Replacement and Adjustment, 

(1) Wipe the cap and be sure all parts are 
lean and dry. Do not use degreasing com- 
lounds. 

(2) Turn the engine crankshaft over to 
ilace the number one piston on top dead center 
if the compression stroke as shown in figure 2- 
0 . 

(3) Refer to figure 2-89 and place a drop 
if OE lubricating oil on the felt lubricant wick. 


(4) Install the distributor in position on the 
engine. Be sure the distributor shaft tang en- 
gages the drive properly. Do not secure the man- 
ual advance (fig. 2-89) at this time. 

(5) Place the distributor cap <hi the distrib- 
utor and turn it until it drops into place. It will 
fit in only <me position. Do not secure it with 
spring clips at this time. 

(6) Trax» the number one spark plug wire 
to its terminal in the cap. Raise the cap and de- 
termine if the rotor alines with this same termi- 
nai If the rotor does n(^ aline with this termi- 
nal, but instead alines with the number six ter- 
minal, raise the distribator, disengaging the 
shaft tang, and rotate the shaft and rotor 180 
degrees. Lower the distributor into the support 
again. This lime install the advance arm lock- 
screw and secure finger tight. 

(7) Be certain that the distributor cap is 
proi>erly located on the distributor housing and 
that both mounting screws are tight. 

CAUTION 

If the distribator cap is incorrectly 
positioned on the distribator hoosing, 
it will usually result in a broken rotor 
when attempting to start the engine. 

The firing order is 1-5-3-6-2-4; and 
spark plug cables must be assembled 
in the distributor cap in this order in 
clockwise rotation as viewed from above 
the distributor. 

(8) Disconnect the distributor vacuum ad- 
vance line at the carburetor and close the fitting 
with a piece of tape. 

d. Distributor Timing. 

(1) Connect a stroboscopic timing light to 
the No. 1 spark plug. Some timing lights re- 
quired connecting one lead to the spark plug 
terminal and the other to ground (parallel con- 
nection). Others require disconnecting the spark 
plug wire and connecting one of the timing 
light wires to the spark plug wire and the other 
wire to the spark plug terminal (series connec- 
tion). Use white chalk to highlight tiie timing 
mark, figure 2-90. 

(2) Start the engine and notice if the timing 
light is flashing. Each light flash should be 
fast and accurate, and the timing marks should 
be readily seen. 

(3) When the engine is thoroughly warmed 
up and running at low idle speed (475-525 
rpm), direct the timing light to the timing loca- 
tion on the fan drive pulley. The ligdit should 
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Fiffure it-88. Reverse pola/rity relay and magnetic svnteh, testing, 
removal, and replacement (Sheet 1 of t). 



Figure t-88. Reverse polarity relay and magnetic 
etoiteh, testing, removal, and replacement (Sheet t of t). 


flash at zero degrees (top-dead-center) to foi 
degrees advance. See figure 2-90. 

(4) Depending on the application and tsi 
of fuel used, the timing may be varied to obtai 
the best engrine performance. When varying dii 
tributor timing, care must be taken to prever 
detonation occuring at any phase of engine opei 
ation. Do so as follows. 

(5) Loosen the manual advance lockin, 
bolt, figure 2-89, sufficiently to permit rotatio: 
of the distributor housing until the timing marl 
is in alinement with the pointer or quadrant. 

NOTE 

Moving the arm countepclockwise advances the 

spark. To retard the spark, move the arm in the 

opposite direction. 

(6) Tighten the adjusting clamp screw ant 
recheck to be certain that tightening the screv 
did not disturb the timing adjustment. 

(7) CJonnect the distributor vacuum advance 
line to ^e carburetor. 
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Figure 2-89, Distributor assembly removal, replacement and timing, (Sheet 1 of 2) 


(8) The timing of the spark depends on 
the breaking of electrical contact at the breaker 
points. To assure accurate timing, make up a 
simple light circuit consisting of a 24 volt auto- 
motive light buil) with soldered-on leads or a 
socket with leads attached as shown in figure 2- 
91. Clip one lead to the lead to the movable 
breaker point and attach the other lead to 
ground. Turn the engine to TDC on the com- 
pression stroke for number one cylinder using 
timing rna»'ks shown in figure 2-90. Turn the 
ignition switch to the OX position. Rotate the 
distributor body (fig. 2-89) slightly to determine 
the point of breaker point opening, which will 
be the point where the light turns on. Tighten 
the hold down screws at the base of the distrib- 
utor, making sure the body does not turn fur- 
ther. Reinstall distributor cap. 

(9) Connect the distributor vacuum advance 
line to the carburetor. 

2-91 . Ignition Coil and Spark Plugs 

a, GeneraL The ignition coil has primary and 
secondary windings. The low voltage (24 volt) 
pulses from the distributor go to the primary 


wnding, where they cause a magnetic field to 
develop. When the distributor points open, this 
field collapses, inducing a very high voltage in 
the secondary winding. This high voltage is con- 
ducted to the engine spark plugs, via the high 
tension leads, to ignite the fuel in the combus- 
tion chamber. 

b. Coil Testing, If a distributor ignition coil 
is thought to be defective, refer to figure 2- 
92 and disconnect electrical connections to the 
coil. Then test as follows. 

(1) Check the continuity of the coil pri- 
mary by connecting an ohmmeter across the pri- 
mary terminals. The ohmmeter reading should 
be very low. 

(2) Check the continuity of the coil second- 
ary by connecting an ohmmeter across one pri- 
mary terminal and the secondary terminal. The 
ohmmeter reading should be high. 

(3) If no reading or an infinite reading is 
obtained, the coil is open or shorted, and should 
be replaced. 

c. Coil Replacemevt, Remove the mounting 
screws, disconnect all electrical connections, and 
replace the ignition coil. Refer to figure 2-92. 
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Fiffure t-g9. DUtrilnitor oMemtly removal, roplaeement, 
and tmiug. (Shoet t of t) 
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Figure t-90. Ignition timing mark alinement. 

NOTE 

Always replace spark plugs, points, and conden- 
ser at the sanae time. 

d. Spark Plug Removal. Unscrew the shielded 
ignition leads at the top of the spark plug’s and 
place a deep socket spark plug wrench on the 
spark plug hexagon. Unscrew spark plugs and 
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Figure t-91. Use of distributor timing light. 

remove. Be careful not to lose the metal gask< 
beneath the spark plug. 

e. Spark Plug Testing and Adjustment. Ii 
spect spark plugs for obvious cracks, broken c 
severely worn points, pitting, discoloration, c 
accumulations of foreign material. Discard an 
spark plug not in good apparent condition. 1 
available, install the plugs in a spark plug teste 
and check for adequate performance. Gap th 
spark plugs to a clearance of from 0.029- t 
0.030-inch. Use a round feeler gage in prefer 
ence to a flat gage, since a flat gage will giv 
incorrect readings. 

f. Spark Plug Installation. Install spark plug, 
and metal gaskets and tighten plugs finge 
tight. Then tighten them to 28- to 30-foot 
pounds, using a torque wrench, if available. I: 
not available, snug the plugs do'wn firmly. Dc 
not overtighten as you may ruin threads in bore. 

2-92. Suppression Leads 

a. Removal. Refer to figure 2-92 for a view 
of the suppression leads. These leads are from 
the distributor to the spark plugs and to the 
coil. The leads are removed by unscrewing them 
at the distributor and the indi'vldual spark plugs. 
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Figure i-9i. Ignition coil, testing, removal, and replacement. 


b. Test. Connect suppression lead to positive 
side of ary battery. Place the tip of a light bulb 
on the negative terminal. Hold the other end 
of this lead against the metal side of the light 
bulb. If the light bulb illuminates, the lead is 
at least not an open circuit, and may be fit for 
further use. If the light does not come on, re- 
place the lead. If an obrnmeter is available, the 
lead should test about 2,000 ohms per inch of 
length. 

2-93. Sending Units 

a. General. The sending units and associated 
lights and switches provide visual indications of 
developing trouble. 

b. Oil Temperature Switch. Refer to figure 
2-93. Disconnect electrical lead. Drain oil below 
the level of the switch, then unscrew and re- 
place a faulty oil temperature switch. 

c. Water Temperature Sender. Open radiator 
drain cocks and drain coolant level below the 
level of the water temperature sender. Then 
refer to figure 2-94; disconnect electrical leads 
and unscrew and replace the water temperature 
sender. 


d. Oil Pressure Sender. Drain engine oil below 
the level of the pressure sender. Refer to figure 
2-95; disconnect electrical leads and unscrew 
and replace a faulty oil pressure sender. 



Figure t-93. Oil temperature sender, removal and 
replacement. 
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WteUr tmnpmvtmiv wemdtr, removal 
•Ottd 


Figure £-95. Oil pressure sender^ removal and 
replaeement 


Section XXVI. MAINTENAhtCE OF CRANE ENGINE ASSEMBLY 
AND MECHANICAL ACCESSORIES 


2*94. General 

a. Thds section contains organizational mainte- 
nance instructions for service, test, and mainte- 
nance of the engine assembly as allocated by the 
maintenance allocation chart, appendix B. 

b. Engine mechanical accessories include the 
Tocker arm assemblies which open and close the 
valves; the intake and exhaust manifolds which 
provide fresh air for combustion and exhaust 
burned fuel; the tachometer and drive which 
measures and displays engine speed; the engine 
clutch which engages and disengages the en- 
gine frwn the drive train. 

2-95. Crane Engine Service and Test 

a. Service. Clean, inspect and lubricate the 
crane engine in accordance with instructions in 
LO 5-5810-294-12/4. 

b. Compression Test. A ccanpression check 
must be made with ail spark plugs r^oved, the 
throttle wide opai and the engine air cleaner re- 
moved. Compression should be uniform, not to 


exceed 10 psi between the highest and lowes 
reading per cylinder at normal cranking speec 
Compression will deviate considerable from spe< 
ifications due to crank speed, altitude, and amb 
ent temperature. The specifications listed i 
paragraph 1-7 5(2) are to be used as a basi 
guide. 

NOTE 

The best indication of valve or ring leakage is 
to detect those cylinders not conforming to the 
allowable 10 psi variation. 

2-96. Crankcase Inspection and Service 

a. Inspection. Remove the engine oil dipstick 
figure 2-96, wipe it dry with a clean lint free 
cloth, reinsert it in the dipstick opening, and 
withdraw it. If oil level is below the FULL 
mark, servicing is required. Inspect the crank- 
case oil pan to see that no leaks are apparent 
and that the pan is not damaged. 

b. Service. Pour the necessary amount of lub- 
ricant of the type shown in the current LO into 
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Figure 2-96, Checking and servicing engine oil pan. 

^le engine crankcase to bring the oil level to 
le FULL mark on the dipstick. Always shut the 
ngine down for a few minutes before checking 
il level. This vdll allow oil in the engine to 
eturn to the crankcase. Refer to figure 2-97 and 
rain the lubricating oil from the crankcase at 
he intervals prescribed in the current LO. 

!-97. Rocker Arm/Tappet Inspection and 
Adjustment 

a. General. Rocker arm adjustment is re- 
uired when tappet noise increases noticeably, 
lasically, it is the clearance between the valve 
tern and the rocker arm which is adjusted. 
h. Adjustment. 

(1) Disconnect the high tension cable be- 
ween the distributor cap and the coil, at the 
oil. 



Figure 2-97. Draining engine oil pan, 

(2) Remove the valve housing cover, figure 
2-98. 

(3) The piston must be on top dead center 
when adjusting valve stem to rocker arm clear- 
ance for that piston. Turn the crankshaft to 
place number one piston on top dead center, 
compression stroke. See that the ignition timing 
mark on the flange of the fan drive pulley is 
lined up with the timing pointer on the crank- 
case front cover as shown in figure 2-90. 

(4) Refer to figure 2-99 and loosen the ad- 
justing screw locknut on both the number one 
intake and exhaust valve levers. 

(5) Adjust to the clearances shown in fig- 
ure 2-99 using a feeler gage. 

(6) Tighten both locknuts and recheck the 
clearances with the feeler gage. 

(7) Crank the engine one third of a crank- 
shaft revolution (120°) at a time, in the direc- 
tion of normal rotation, and set the valve clear- 
ances for each cylinder in firing order sequence, 
which is 1-5-3-6-2-4. 

(8) Replace the valve housing cover. Use a 
new cover gasket if necessary to obtain an oil 
tight seal. 

(9) Reinstall the high tension cable on the 
ignition coil. 

NOTE 

Valve clearances mast be correct or the valves 
will to rotate normally, whidi may cause 
premature exhaust valve failures. 
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Figu/rt 9-98, Valve hmttvng cover, removal and replaeement. 


2-98. Engine Lubricating System 

a. General. The engine lubrication system com- 
sists of the supply of oil contained in the engine 
crankcase, the oil pump, filters, tubing, temper- 
ature sensing device, the dipstick, and the open- 
ings in the crankcase through which oil is added 
or drained. The system is designed to provide 
adequate oil lubrication of moving parts and to 
assist in cooling the engine. 

b. Engine FtUl-Flow Oil Filter. The full-flow 
oil filter (fig. 2-100) uses a paper element to 
filter oil entering the engine oil passages from 
the oil pump. The oil filter base contains three 
valves. 

(1) The pressure regulator (high pressure) 
valve controls maximum oil pressure in the sys- 
tem as 50-55 psi. Oil reliev^ by the regulator 
valve is directed back into the oil pan. 

(2) The filter bypass (low pressure) valve 
permits oil to bypass the filter if the filter ele- 
ment becomes clogged, thereby maintaining a 
supply of oil to the engine. 

NOTE 

Oil pressure in the main oil gallery is deter- 
mined by the pressure regulator valve leas the 
oil pressure drop tirrough the filter element. Ap- 
propriate pressure drop with a new element is 1- 


to ■2-psi. As element becomes clogged, oil gallery 
pressure continues to drop until 12-15 psi differ- 
ence in pressure is reached. At this point, low 
pressure (bypass) valve permits the oil to bypass 
the filter element and enter the engine oil gallery 
unfiltered. The high pressure (pressure regula- 
tor) valve and the low pressure (bypasis) valve 
can be identified by the letters “H” and “L” 
adjacent to the valve bores in the filter base. 

(3) The third valve bniasses the oil cooler 
if the cooler becomes clogged, in the same 
manner described in (2) above. It is not marked, 
but it can be identified by its inverted position 
in relation to the other valves. 

(4) Refer to figure 2-100 for service and 
replacement of the full-flow oil filter. 

c. OH Cooler and External Oil Lines. 

(1) General. The engine oil cooler is 
mount^ on ihe left side of the engine and is 
connected to the oil filter base. Engine oil is cir- 
culated from the crankcase through the cooler 
and into the oil filter. 

(2) Oil cooler removal. 

(а) Drain the cooling system, oil cooler, 
and oil filter. 

(б) Remove the ignition coil (para 2- 

91). 

(e) Disconnect the water pump-to-ml 
cooler pipe at the oil cooler. See figure 2-101. 
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Figure 2-99. Adjusting valve stem to rocker arm 
clearance, 

(rf) Disconnect the upper oil cooler pipe 
from the oil cooler. 

(e) Disconnect the lower oil cooler pipe 
from the oil filter base. 

(/) Remove the brackets at the upper end 
of the oil cooler. 

(g) Remove the capscrews securing the 
lower end of the oil cooler to the crankcase. Re- 
move the oil cooler. 

(3) Oil cooler service. Immerse the oil 
cooler into a cleaning solvent to loosen sludge 
and foreign matter with compressed air. Be sure 
all passages are clean before replacing on en- 
gine. 

NOTE 

Improper maintenance of the cooling system or 
oil system are the most probable reasons for poor 
oil cooler performance. 


(4) on cooler replacement. Refer to figure 
2-101 and install the oil cooler as follows: 

(fl) Fasten the oil cooler to the engine. 
Bolt the bottom end to the crankcase and install 
the brackets at the top. 

(b) Using a new’’ gasket, fasten lower oil 
cooler pipe to the oil filter base. 

(c) Using a new' gasket, fasten the upper 
oil cooler pipe to the oil cooler. 

(d) Connect water pump-to-oil cooler 
pipe to oil cooler. 

(e) Install the ignition coil (para 2-91). 

(/) Fill the cooling system. 

(g) Fill the crankcase to the correct level. 

(h) Run the engine for about ten min- 
utes, stop the engine, and inspect for oil or 
water leaks. 

d. External Line Sertice and Repair, The only 
repair possible for exterral oil lines is replace- 
ment of damaged lines or flange gaskets, and 
tightening loose connections. Refer to figure 2- 
101 . 

e. Replacement, Refer to figure 2-101 and re- 
place any unserviceable parts. 

2-99. Intake and Exhaust Manifolds 

а. General, Intake and exhaust manifolds 
(fig. 2-102) provide fresh air for combustion 
and exhau.st burned fuel. 

б. Inspection. Inspect manifolds for cracks, 
breaks, signs of deterioration of gaskets, warp- 
ing, or gas leaks. 

r. Removal. Remove the exhaust manifold as 
follows: 

(1) Stop engine. Refer to figure 2-80 and 
remove all throttle, choke, and other connections 
to the carburetor. Remove the carburetor. 

(2) Refer to figure 2-72 and disconnect air 
hose from air cleaner to intake manifold. 

(3) Disconnect the breather tube from the 
intake manifold, figure 2-102. 

NOTE 

Allow manifolds to cool before removal. 

(4) Remove all capscrews fastening mani- 
folds to cylinder heads and remove both the in- 
take and exhaust manifolds from the engine. See 
figure 2-102. 

(5) Remove capscrews w'hich connect the 
two manifolds at the center and separate them. 
Separate the exhaust manifold into three parts 
by removing two expansion clamps. 

d. Replacement. 

(1) Refer to figure 2-102 and assemble in- 
take and exhaust manifolds together using a 
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FILTER BOLT 




SHELL 

WASHER 


ELEMENT 

GASKET 


STEP 1. STOP ENGINE, REMOVE 
DRAIN PLUG AND DRAIN 
OIL INTO SUITABLE CON- 
TAINER. 

STEP 2. UNSCREW FILTER BOLT. 

STEP 3. REMOVE SHELL, WIPE CLEAN, 
AND REPLACE ELEMENT. 

STEP 4. REMOVE GASKET AND BASE 
GASKET. 

STEP 5. REMOVE BASE CAPSCREWS TO 
REMOVE ENTIRE ASSEMBLY. 

STEP 6. REASSEMBLE BOLT, SHELL, ELE- 
MENT AND BASE. INSTALL 
DRAIN PLUG. 

STEP 7. INSTALL ASSEMBLY USING 
BASE CAPSCREWS AND NEW 
BASE GASKET. 
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Figure 2-100. Fnll-floiv oil filter, service and replacement. 


new gfasket and new capscrews. Do not assemble 
the end .sections of the exhaust manifold to the 
center .section at this time. 

(2) As.semble the intrke and center section 
of the exliaust manifold loosely to allow for 
proper alinement when installed. 

(3) Install the manifold to the cvhnder 
head, usinfr new flaskets, capsc.’cv/r., and lock- 
washers. 

(4) Assemble the clamp gasket, expansion 
clamp, and the end sections of the exhaust mani- 
fold. Now tighten the four capscrews that fasten 
the two nnanifolds together. 

(5) Install the exhaust pipe flange sealing 
plate and gasket to the exhaust manifold. 

(0) Install the carbui'etoi* and connect the 
choke wire. 

11) Connect the throttle control rod. 

(8) Connect the crankcase breather tube to 
the intake manifold. 

(9) Replace the alternator heat shield. 

2-106 


2-100. Tachometer Drive 

(i. (lenerdl. The tachometer-hour meter is 
mounted on the operator’s control panel. See 
figure 2-.")4. It is cable drixeii from the tachom- 
eter drive, figure 2-ah. 

h. Tuchowetcr Drivv f avd IiPjifare- 

nipvt. Refer to figure 2--")^ and disconnect the 
tachometer drive cable fi’om the connector on the 
distributor shaft. Disconnect the calile from the 
tachometer-hour meter and remove the cable. In- 
stall by connecting drive cable to connectors. 


2-101. Engine Clutch 

a, CietieraL The engine clutch is engaged and 
disengaged by a lever in the operator’s cab. It 
is an over center adjust*^ble type. 

h. hispprtinv. Place a spring scale on the en- 
gine clutch lever in the operator's cab and pull 
the lever back from the disengaged to the en- 
gaged position. It should require between 42- 
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Figure 2-101. Oil cooler and ext-eniai oil lines removal and replacement. 
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Figure £-10$. Intake and exhaust manifolds, removal and replacement. 


and 44-poimds of steady pull to engage the 
clutch. If substantially more or less pull is re- 
quired, the clutch must be adjusted. Inspect the 
clutch housing for signs of leaks or damage. 


c. Adjvstmevt. Adjiust the clutch as follows: 
(1) Remove the hand hole cover, figure 2- 
103, and disengage the clutch using the oper- 
ator’s lever. 
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(2) Pull the adjusting Icx^ pin outward, 
sing a suitable tool, and turn the adjusting 
’<^ inward. 

(3) Periodically check the poll required to 


engage the clutch at the operatcn^s lever. Adjust 
so that 42-to 44-pounds pull is required to ear 
gage the clutch. 

(4) B^iiaoe the clutch hand hde cover. 


I 


RING FLYWHEEL 
GEAR 

CLUTCH ASSEMBLY 



DRIVE 

RING 


ADJUSTING HAND 
YOKE HOLE 
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Figure 2-103, Engine clutch cidjustmenU 


Section XXVII. MAINTENANCE OF SHOVEL AND 
EARTH WORKING EQUIPMENT 


2—102. General 

In every case where clutches or brake bands are 
to be removed or replaced, safety requires that 
^ the load being supported by that clutch or brake 
■ be lowered to the ground. Specifically, always 
w lower the boom to the ground when the boom 
hoist clutch or brake are to be worked ui)on. 
Lower the loads to the ground before working 


on front or rear drum brakes or clutches. Secure 
the revolving frame from turning before work- 
ing on the swing brake, swing brake lock, or 
anti-rotation device. Always lower attachm^ts, 
including shovel fronts, backhoe fronts, clam- 
shell and dragline buckets, booms and jibs, and 
piledriver or magnets to the ground or to proper 
supports to prevent any possible injury to per- 
sonnel or damage to the machine. 
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2-103. Engine Qufdi Shaft Service 

Lubricate the enjdne clutch shaft in accordance 
\vith LO 5-S810-294-12. 

2-104. Chain and Sprocket Ac^ustment 

а. Shovel Croivd Chain Adjustment. Adjust- 
ment pi’ocedures for the shovel crowd chain are 
covered in paragraph 2-266 (2) and figure 2- 
24. 

б. Reversing Shaft Chain Adjustment. 

(1) Refer to figure 2-10o to locate reversing 
shaft chain eccentric shaft wrench block. 

(2) Loosen four capscrews (1, fig. 2-105). 
total midspan chain slack is between 1/4-and 

(3) Tighten wrench block (2) until the 
total midspan chain sladk is between 1/4 and 
3/8-inch. 

(4) Tighten the four capscrews. 



l. Capsrrew 2. Block 

Figure t-lOS. Chain case. 

c. Rear Drum Chain Ad justment. Repeat steps 
(1) through (4) in h above. 

NOTE 

Total midspan chain .should be approximate- 
ly 1 2 inch 

d. Horizontal Siring Shaft Chain Adjustment. 
Repeat c above to adjust the horizontal swing 
shaft chain. 

2-105. Rear Drumshaft Brake and Clutch 

a. General. Always adjust a brake or clutch 
which has been removed before returning the 
machine to operation. The rear drum-shaft brake 
is used to hold the load on the rear drum load 


line. The clutch engages the load to the drum. 

6. Adjust. Refer to figure 2-106 and place the 
rear dnlm clutch lever in the center (neutral)^ 
position. Refer to figure 2-107 and adjust the^ 
rear dn.im clutch. Position the clutch as desired by 
“tapping” the engine start pushbutton, with the 
ignition switch in the OFF position. 

e. Brake Band Replacement. Refer to figure 
2-108 and remove or replace the rear drum brake 
band. 

d. Clutch Band Replacement. Refer to figure 
2-109 and remove or replace the rear drumshaft 
clutch band. Position the band as required by 
“tapping” the engine start pushbutton. 

2-106. Front Drumshaft Broke and Clutch 

а. General. Always adjust a brake or clutch 
which has been removed before returning the 
machine to service. The front drum-shaft brake 
bands and clutch bands are adjusted, removed, 
and replaced in the same manner as the rear 
drumshaft brake and clutch. The only difference 
is that the front drumshaft clutches are assem- 
bled reversed, since the drumshafts turn in op- 
posite directions. 

б. Adjust. Adjustment of this clutch is iden- 
tical to the adjustment of the rear drum clutch, 
except that the front drum clutch lever instead 
of the rear drum clutch lever (fig. 2-106) must | 
be placed in the center (neutral) position. Refer 

to figure 2-107 and adjust the front drum 
clutch. Position the clutch as desired by starting 
the engine and momentarily engaging the engine 
clutch. 

c. Brake or Clutch Band Replacement. Refer to 
figures 2-108 and 2-109 and replace front brake 
or clutch bands. 

2-107. Reversing Shaft and Horizontal Swing 
Shaft Clutches 

a. General. The reversing shaft clutch and the 
two horizontal swing shaft clutches are all iden- 
tical in appearance and in I'emoval and replace- 
ment procedures. 

h. Adjust. Refer to figure 2-106 and place the 
control lever for the clutch being adjusted in 
the center (neutral) position. Refer to figure 2- 
110 and adjust the reversing shaft clutch or the 
horizontal swing shaft clutch. 

NOTE 

Both swini? clutchf'< ;ind the rovor^ing .shaft 

olutch art' identical. 

c. Replacement. Refer to figure 2-111 and re- 
move or replace a reversing shaft or horizontal 
swing shaft clutch. 
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2-108. Boom Hoist Brake and Clutch 

a. General. The boom hoist brake is spring 
set-hydraulically released. Always lower the 
lx)om to the ground before adjusting or work- 
ing on the brake or clutch. 

b. Brake Band Removal. 

(1) Refer to figure 2-125 and remove the 
boom hoist planetary pawls. 

NOTE 

The boom hoist brake hand is removed as an 
as.sembly. 

(2) Refer to fibres 2-112 and 2-113 for 
views showing the band assembled. To remove 
the assembly, remove items 1 through 7 of figure 
2-114. The entire assembly can then be removed 
to the bench for complete disassembly as shown. 
Unscrew the threaded end of the lower brake 
band from the adjusting rod to complete remov- 
al of the brake bands. Note that the phantomed 
pin on figure 2-114 is welded to the revolving 
frame side frame and can not be removed. 

c. Brake Ad instment. Refer to figure 2-112 
and adjust the boom hoist brake. Be careful to 
prevent grease or other lubricant from contact- 
ing brake linings at any time. 

WARNING 

Always lower the attachment to the 
ground before attempting to adjust the 
boom hoist brake. Serious damage to 
the equipment or death or injury to 
personnel may otherwise result. 

rf. Clutch Removal avd ReplacemevL Refer to 
figure 2-113 and remove or replace the boom 
hoist shaft clutch. 

e. Clutch Adjustment. Refer to figure 2-106 
and place the boom hoist clutch lever in the 
center (neutral) position. Refer to figure 2-115 
and adjust the boom hoist clutch, 

2-109. Swing Brake 

а. General The swing brake is used to hold 
the revolving frame from turning while the ma- 
chine is being transported, or when it is desired 
to prevent the frame from turning. It is not used 
to stop the frame once it is in motion. 

б. Replacement of Brake Shoes. Refer to fig- 
ure 2-116 and remove or replace swing brake 
shoes. Engage the swing brake mechanical lock 
(para. 2-115) to prevent the frame from turn- 
ing. 

c. Service. Keep the mechanical components of 
the swing brake clean. Lubricate in accordance 


with LO 5-3810-294-12. Keep locknuts tight- 
ened. 

d. Adjust. Refer to figui-e 2-106 and place the 
swing brake lever in the released position. Refer 
to figure 2-117 and adjust the swing brake. 

2-1 10. Drive Chains Repkiceinenf 

а. General. The ranoval and replacement pro- 
cedures for each drive chain are given in the 
following paragraphs. 

б. Reversing Shaft Chain. Refer to figure 2-11 
and remove the reversing shaft chain. 

e. Rear Drum Chain. Refer to figure 2-119 
and r^ove the rear drum chain case. Refer to 
figure 2-120 and renmve the rear drum chain. 

d. Horizontal Swing Shaft Chain. Refer to fig- 
ure 2-121 and remove the horizontal swing 
shaft chains. 

e. Shovel Crowd Chain. Refer to paragraph 2- 
28 for replacement of shovel crowd chain. 

2-111. Hook Rollers 

a. General. Hook rollers are provided to pre- 
vent the crane from tipping in relation to the 
truck. This prevents damage to the machine, 
while improving machine stability. 

b. Removal. Refer to figure 2-122 and remove 
hook rollers. There is a single hook roller at the 
front of the revolving frame as shown in figure 
2-122. A double hook roller of identical design 
is used at the rear of the revolving frame. Re- 
moval and replacement procedures are the same. 

c. Adjustment. Refer to figure 2-123 and ad- 
just hook rollers if clearance between rollers 
and roller path exceeds 1 16 inch. Items shown 
in figure 2-122 are also identified on figure 2- 
123 for clear understanding. 

2-1 12. Swing Lock Assembly 

a. General. The swing lock assembly mechan- 
ically prevents the revolving frame from moving 
in relation to the carrier. 

h. Adjustment. Remove deck plates as re- 
quired to obtain access to the swing lock assem- 
bly. Refer to figure 2-68. Refer to figure 2-124 
and adjust the swing lock assembly. 

r. Removal. Refer to figure 2-124 and remove 
the cotter pins and pins identified to remove the 
swing lock assembly. 

2-113. Pawls 

a. General. Safety pawls are provided for the 
front drum, the rear drum, and the boom hoist 
drum. The puipose of the safety pawis is to pre- 
vent the load on the front or rear drum load 
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1. Swing clutch lever 

2. Front drum clutch lerver 

8. Rear drum clutch lever 

4. Boom hoist clutch and brake lever 

6. Engine throttle control 

6. Swing brake lever 

7. Rear drum brake pedal 

8. Front drum brake pedal 

9. Swing brake lock control 


10. Boom hoist drum pawl control 

11. Front drum pawl control 

12. Rear drum pawl control 

13. Engine clut^ lever 

14. Horn button (or dipper trip switch) 

15. Light switches 

16. Engme fuel tank lev^ gage 

17. Voltmeter 

18. Engine oH pressure gage 

Figure 2-106 (1) Coniimted 


19. Engine oil pressure warning light 

29. Engine temperature gage 

01, Engine temperature warning light 

22. Starter button (engine) 

23. Ignition switch 

24. Engine tadiometer 

25. Choke control 

26. Bain shutter lever 





STEP 1 . PLACE LEVER IN TOP 

SLOT WHILE RUNNING. ^ 
STEP 2. PLACE LEVER IN BOT- ; ^ 


TOM SLOT WHEN RAIN 
MAY ENTER AND 



ENGINE IS SHUT DOWN. 

Mf 3810.294<20 2<)O8 0 
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Figure t- 106 . Control identification. (Sheet t of t) 


beai provided, as illustrated in figure 2-125, to 
pull the friction shoes out of contact with the 
boom hoist drum when Ihe aigine clutch is dis- 
engaged. This will allow a load on either load 
line to be lowered by gravity, without changing 
boom angle. 

b. Adjustment. Refer to figure 2-126 and ad- 
just safety pawls. Refer to figure 2-125, and see 
that tiie friction shoes are out of contact with 
their fridacm surface when the engine clutch is 
disengaged. Note that tiie length of the rod bolt 
can be changed. This adjustment is properly 
made at the time of manufacture and should not 
be changed. Do not disassemble or adjust the 
linkage shown in figure 2-125 unless parts are 
damaged and must be replaced. If this is the 
case, always see that the pawl friction shoes are 
disengaged from contact with thedr mating sur- 
fjice on the drum when the engine clutch is dis- 
engaged and that they make firm contact with 
the friction surface of the drum when the en- 
gine clutch is engaged. 




line from being accidentally dropped. All of 
these pawls should be kept engaged at all times 
that a load is being suspended aloft, and the 
boom hoist safety pawl should be engaged at all 
times, except when lowering the boom. The 
boom hoist planetary pawls, figure 2-125, are 
both manually and automatic.'illy operated. These 
pawls are operated by manual linkage attached 
to the engine clutch control. WTien the engine 
clutch is engaged, the pawls are engaged by 
automatically operated friction shoes, which al- 
low the operator to drive the boom downward, 
rather than lower it by gravity. However, this 
machine is designed so that a load on either the 
front or rear drum can be lowered by gravity, 
with the engine clutch disengaged, by allowing 
the weight of the load to pull the machinery 
backward. If the friction shoes were not disen- 
gaged from their mating surface during this t 3 rpe 
of load lowering, the boom would be lifted as 
the load was lowered. Therefore, linkage has 


2-1 14. Machinery Mechanism Controls 

a. Control Levers and Pedals. 

(1) Service. Lubrication and cleaning is re- 
quired for control levers and pedals. Refer to LO 
5-3810-294-12. 

(2) Adjust. No adjustments should be re- 
quired. However, stopscrews (adjusting screws) 
are furnished to limit the fore and aft movement 
of all control levers and pedals, as illustrated in 
figure 2-127. Adjust only the spring return ten- 
sion on front and rear drum brake pedals and 
make this adjustment only after carefully check- 
ing front and rear drum brake adjustment. Refer 
to figure 2-128. 

b. Toggle Lever Linkage. The front drum 
clutch lever, the rear drum clutch lever, the 
boom hoist clutch lever, and the swing brake 
lever are designed to “toggle in”. Figure 2-127 
illustrates the principle of operation of toggle 
linkage which must be understood to adjust such 
linkage. When the linkage moves from the neu- 
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STEP 1. LOOSEN LOCKNUTS (4) WHICH SECURE ADJUSTING BOLTS (4). 

STEP 2. TURN ADJUSTING BOLTS OUT OF CONTACT WITH CLUTCH BANDS. CLUTCH BANDS 
MUST BE CENTERED IN CLUTCH DRUM. USE ADJUSTING BOLTS (4) TO CENTER 
aUTCH BANDS. TIGHTEN LOCKNUTS. 

STEP 3. LOOSEN LOCKNUT ON CYLINDER ROD . 

STEP 4. TURN CYLINDER ROD OUT UNTIL A PIA.L OF 15 TO 20 POUNDS ON A SPRING SCALE 
IS NEEDED TO ENGAGE THE CLUTCH. TIGHTEN LOCKNUT. 
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Figure t-107. Adjuetxng front and rear drum eluteh. 


fxal p:>sition shown in Sketch 1, pmnt A ap- 
proaches the straight line (or toggle point) as 
shown in Sketch 2. In the position shown in 


Sketch 2, the greatest possible amount of force 
is exerted outward against points B and C, with 
little effort on either the neutral position or the 
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STEP 1. LOWER LOAD ON FRONT OR REAR DRUM LINE TO GROUND. 

STEP 2. REMOVE ADJUSTING NUT AND ADJUSTING BOLT. 

STEP 3. REMOVE COTTER PIN AND UPPER BRAKE BAND PIN. THESE PINS ARE REACHED FROM 
BEHIND REAR DRUM. REMOVE UPPER BRAKE BAND. 

STEP 4. REFER TO FIGURE 2-67 AND REMOVE LOWER BRAKE BAND COTTER PIN AND PIN 


TM S-38T0-294-20 



in § 

. 0*1 

3 2 < 

z ^ S 




2-11 


Figure 2 -lOS. Re(vr drumshuft brake band, removal and repUvoement, 
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CAPSCREWS (2) NUTS (2) AND 

LOCKWASHERS (2) 


STEP 1 , LOWER LOAD TO GROUND. 

STEP 2. BE SURE IGNITION SWITCH IS iN OFF POSITION. REMOVE SPRINGS. 

STEP 3. USE ENGINE START PUSHBUTTON TO POSITION CLUTCH BAND WITH 
BAND SPLIT CAPSCREWS JUST ABOVE SIDEBAND. REMOVE CAP- 
SCREWS AND SPLIT BAND. 

STEP 4. REMOVE UPPER CLUTCH BAND. 

STEP 5. TAP ENGINE START PUSHBUTTON TO POSITION OTHER CLUTCH 
BAND ON TOP. REMOVE OPPOSITE CLUTCH BAND. 

ME 3810.294.20/2.109 

Figur* 9-109. Rear drumahaft dutch band, removal and replaeomont. 

“toggle in” position with a minimum amount of exerted against points B and C will force the 

effort. All the operator has to do is provide the lever as far in that direction as it can go. In 

amount of force needed to push the lever past Sketch 3, the operator has pushed the control 

the toggle point in either direction, and the force lever past the toggle point. The lever will stay 
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STEP 1. LOOSEN LOCKNUTS ON ADJUSTING SCREWS. 

STEP 2. REFER TO FIGURE 2-32 AND ENGAGE THE SWING CLUTCH LEVER. 
STEP 3. BACK OFF ON ALL ADJUSTING SCREWS UNTIL THERE IS A 0.020 
INCH GAP BETWEEN HEADS OF ADJUSTING SCREWS AND aUTCH 
SHOES. TIGHTEN LOCKNUTS AND RECHECK GAP. 

NOTE; MAKE ABOVE ADJUSTMENT FOR HRST ONE CLUTCH SHOE AND 
THEN THE OTHER. BE SURE CLUTCH SHOES DO NOT DRAG. 



ME 3810-294-20/2-110 

Figure 2-110, Adjusting reversing shaft clutch or horizontal stoing shaft clutch. 


in the forward position until the operator pulls it 
back, past the toggle point, to the neutral (center) 
position. It is important that only the four levers 
which are designed for toggle linkage action. 


and which are listed in this paragraph, be a 
lowed to “toggle in”. Refer to figure 2-127 an 
adjust toggle linkage. 
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Figure S-111. Reversing shaft or horizontal swing shaft clutch, 
removal or replacement. 
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STEP 1 . LOWER ATTACHMENT 
TO GROUND. 

STEP 2. PLACE SUITABLE ROD 
IN HOLE IN PUSHROD. 

STEP 3. TURN PUSHROD TO 
COMPRESS SPRING. 

TURN UNTIL SPRING 
IS REDUCED IN 
LENGTH TO 4-5/8" 

AS SHOWN. 

ME 3810-2 94-20 '2-112 


Figure 2-112. Boom hoist brake adjustmenU 
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Figure S-llS. Boom hoist clutch removal and replacement. 
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1. KimUo (■> Iin<h*r 

2. !*iii, (■(•m r 
:i. J^H'kwajihrr 
I. Cap'4crc\v 

fi. I^»ck\vushc‘r 
fi. Sscr^vr 
7. Guard 


8. Capscrew 
1>. ^ usher, flat 
10. Lock washer 
n. Nut 

12. Rod, threaded 

13. Spacer 

14. Washer, flat 

Figure IH — Continued 


35. Spring 

16. Washer, brake 

17. Pushrod 

18. Bradcet 

19. Brake band assembly 
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LOOSEN LOCKNUTS WHICH SECURE ADJUSTING BOLTS. 

TURN ADJUSTING BOLTS OUT OF CONTACT WITH CLUTCH 
BAND. CLUTCH BAND MUST BE CENTERED IN CLUTCH DRUMS. 
USE ADJUSTING BOLTS TO CENTER CLUTCH BAND. 

TIGHTEN LOCKNUTS. 

LOOSEN LOCKNUT ON CYLINDER ROD. 

TURN CYLINDER ROD OUT UNTIL A PULL OF 15 TO 20 POUNDS 
ON A SPRING SCALE IS NEEDED TO ENGAGE THE CLUTCH. 
TIGHTEN LOCKNUT ON CYLINDER ROD. 

ONLY STEPS 3 AND 4 ABOVE ARE NECESSARY TO ADJUST FOR 
LINING WEAR. USE COMPLETE PROCEDURE ONLY WHEN 
CLUTCH HAS BEEN REMOVED AND REPLACED. 


ME 3810.294.20/2-nS 


Figure t-115. Adjutting boom hoiat clutch. 
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Figure S-11 7, Swing brake adjustment. 


i 
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Figure 6 - 118 . Reversing shaft chain removal and replacement. 
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Figure t-119. Rear drum chain case removal and replacement. 
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Fiffure S-ISO. Rear drum drive chain removal and replacement. 
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REAR 



TURN REVOLVING FRAME SO MAIN GEARCASE DRAIN LINES UP WITH 
HOLE IN FRAME. 

REMOVE CASE DRAIN PLUG. HAVE AN ADEQUATE CONTAINER FOR 
CASE OIL. 

REMOVE INSPECTION COVER. 

REFER TO FIGURE 2-120 FOR VIEW OF MASTER LINK. LOCATE MASTER 
LINK AND DRIVE OUT LINK PINS. REMOVE CHAINS.. 


STEP 1 . 

STEP 2. 

STEP 3. 
STEP 4. 


ME 3810-294-20/ 


Figure t-ltl. Horizontai swing shaft ekaina removal and replaeement. 
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0m>SITE END OF REVOL- 
VING FRAME. 


STEP 2. REMOVE RETAINER PLATE 
CAPSCREWS, RETAINER 
PLATE, COTTER PIN, AND 
PIN. 

STEP 3. REMOVE HOOK ROLLER. 

ME 3810-294.20 2-122 


Figure 2-lSS. Hook rollers, removal and replacement. 
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Figur* Boom hoitt plaiutary pawU. 
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Figure 2 - 126 , Boom hoist drum, rear drum, and front drum safety 
pawl adjustment. 
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OtRECnONOF 
MOVEMaiT FROM 
NEUTRAL 


AOJUSTMG 
STOP SCREW 


ADJUSTING 
STOP SCREW 


CONTROL 

LEVER 



POINT A 


SKETCH 1 

NEUTRAL POSITION 


POINT A 


POINT C 


SKETCH 2 
TOGGLE POINT 


POINT A POINT C 


SKETCH 3 

TOGGLED IN POSITION 
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Figure £-127. Toggle linkage adjueiment. 



NOTE: CHECK ADJUSTMENT OF FRONT AND REAR DRUM BRAKES BEFORE ADJUSTING 
PEDAL SPRING TENSION. 
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Figure 2-12^. Adn^s^'t^q fiont rn d rear dniu^ brake pedal return spruig tension. 

Section XXVIII. MAINTENANCE OF COUNTERWErCHT 


2-1 1 5. General 

The counterweiirht is mounted on the revolvinjr 
frame assembly. It v.'ill normal!*' he removed 
only if the mounting bolts are damaged. 

2-116. Counterweight Removal and installation 
CAUTION 

Proceed slowly and carefully when re- 
moving or installing the counterweight, 
since severe damage can be caused by 
improper handling. 


r/. Install two eyebolts and a suitable lifting 
sling in the tapped holes provided m the top of 
the countenveight, and lift the counterweight 
into position on the two locating pins on the 
deck of the carrier. The locations of the pins are 
shown in figure 2-129. Use the crane boom and 
main hoist line to lift the counterweight. 

b. Remove the eyebolts and stow them in the 
tool box. 

c. Swing the revolving frame so that the rear 
of the revolving frame is positioned over the 
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the revolving frame are directly above the two ually by tightening the bolts evenly, 
tapped holes in the counterweight. 

d. Insert the two long bolts through the guide e. Bolt the keeper plates into position as 

tubes in the revolving frame, with spacera and shown in figure 2-129 and make certain that all 

plain washers located as shown in figure 2-129, bolts have been tightened firmly. 



Section XXIX. MAINTENANCE OF MISCELLANEOUS ITEMS 


2-117. Date Plate Inspection and Replacement 

a. General. Data plates containing identifica- 
tion, instructions, warnings, cautions, and other 
pertinent data are illustrated in TM 5-3810- 
294-10. The plates are mounted on the machine 
with screws, lockwashers, and nuts. 

b. Inspection and Replacement. Inspect all 
data plates for readability, loose or missing 
mounting hardware, and other physical damage. 
Replace missing hardware and defective plates. 

2-1 1 8. Cable Inspection and Replacement 

a. General. Cables used for boom or load han- 
dling should be inspected daily to determine if 
they are suitable for further use. Replace a cable 
if any of the following conditions is detected: 

(1) If the core shows through more than 
one pair of strands. 

(2) If kinking damage is severe. 


(3) If there is evidence of improper lubri- 
cation combined with other defects. 

(4) If the cable has come in contact with an 
electrical circuit or has been overheated in some 
other manner. 

(5) If there is a serious reduction in rope 

size. 

(6) If there is evidence of “bird-caging” 
This condition of suddenly increased size is 
usually caused by the sudden release of a heavy 
load w'hile the cable is twisted. 

(7) Broken w'ires at the dead end of a cable 
are cause for cutting off a section. Cut at least 
three feet beyond the broken wires, then refas- 
ten or resocket the cable. 

(8) If there are numerous broken wires, or 
as many as three adjacent broken wires within a 
distance along the cable in which one wire 
strand makes a complete turn around the cable. 

(9) If corrosion or rust damage is apparent. 
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cable replacement. Refer to c below when it is 
necessary to shorten a cable. 

c. Cutting Cable to Proper Length. When cut- 
ting cable, seizings must be placed on eadi side 
of the point where the cable will be cut. On 


cut is enough. On non-preformed cable less than 
7/8-inch diameter, two seizings are to be used. 
On non-preformed cable over 7/8-inch diameter, 
three seizings are recommended. Use abrasive 
cutting tools, wire cutters, or blade action tools 
or flame cutters. 


I 
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PART TWO CRANE CARRIER 
CHAPTBt 3 INTRODUCTION 



Sectioci I. GENBAL 


3-1. Scope 

a. This part of the manual gives organiza- 
tional level nuiintenance instructions for proper 
care of the carrier portion of the machine. Main- 
tenance personnel shall be thoroughly familiar 
with both crane and carrier maintenance proce- 
dures as described in this manual before attempt- 
ing seiwice or maintenance of this machine. 

b. Refer to paragraph 1-1 for detailed instruc- 
tions for the use of this manual. 

3-2. Mainfenonce Forms and Records 

Maintenance forms and records that you are re- 
P quired to use are explained in TM 38-750. 


3-3. DesfnicHoti of Army Mafertai to Prevent 
Rnemy Use 

Refer to TM 750-244-3 for procedures for de- 
struction of equipment to prevent enemy use. 

3-4. Administrottve Storage 

Refer to TM 740-90-1 for information concern- 
ing administrative storage. 

3-5. Reporting of Errors 

Refer to paragraph 1-5 for instructions. 


Section II. DESCRIPTION AND DATA 


3-6. Dscription 

A general description of the crane and informa- 
tion pertaining to the identification plates are 
contained in TM 5-3810-294-10. A more de- 
tailed description of specific components and as- 
semblies IS contained in the applicable sections 
of this manual. Detailed descriptions of the com- 
ponents of the carrier are provided in the appli- 
cable maintenance paragraphs of this manual. 

3-7. Identification and Tabulated Data 

a. Identification, All identification plates for 
the carrier are located, identified, and illus- 
trated in TM 5-3810-294-10. 

b. Tabulated Data, 

(1) Carrier, 

Manufacturer Hami.schfeger 

Model M320T2 

(2) Cai'Her engine <see fig. 3-1). 

Manufacturer International Harvester 

Company 

Model UV-549 

Number of cylinders 8 


Horsepower 201 net hp at 2800 rpm 

full loa!d 

Displacement 549 cubic inches 

Cage compression 145 psi at 200 rpm 

Firing order l-S-7-,V6-5-4-2 

Ignition timing Top dead center 

Governed speed (high idle) 2800 ± 10 rpm 

Low idle speed 450 ± 50 rpm 

Maximum oil pressure 

(above 1500 rpm) 50-to 55-poands per square 

inch 

Minimum oil pressure 

(idling) 15-to 20-pounds per square 

inch 

Intake and exhaust valve 

tappet clearance Engine equipped with 

hydraulic valve lifters. 
Tappet clearance adjustr 
ments not required. 

Electrical system 24 volts, negative ground 

Spark plug gap 0.028-to 0.033-inch 

Distributor point gap 0.017 inch 

(3) Fuel, water, oil, and grease capacities, 
carrier. 


Engine fuel tank 75 gallons 

Cooling system 40 quarts 

Crankcase 12 quarts including filter 
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Transmission 8 quarts (4) Carrier hydraulic steering system (fi 

Drop box 4 quarts 

Transfer case 4 1/4 quarts 

Front axle - — 11 quarts (5) Carrier air brake system (fig. SS). 

Front rear axle 1*1 1/2 quarts 

Rear i-ear axle U quarts (6) Carrier wiring diagram (fig. S-4(: 

Steering gear and tank 3 1/4 quarts lUld 3— 4(2) ). 


AIR COMPRESSOR CARBURETOR 



OIL FILTER CLUTCH DROP BOX 


ME 381 0.294-20 3-1 

Figure 3-1, Carrier engine. 
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STEERING WHEEL 


STEERING COLUMN 

RESERVOIR - 

RESERVOIR LINE 
HOSE CLAMP 


STEERING GEAR 



^ ^PUMP 

PUMP LINE 
FITTING 



STEERING ARM 


CONNECTION TO 
FRONT AXLE 
STEERING ARM 


DRAG LINK 
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Figure 3-t. Carrier hydrauUe aUering ayatem. 
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Figure S-4. Carrier wiring diagram, (sheet 1 of t) 
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Figure 3-U, Carrier wiring diagram, (sheet 2 of 2) 




CHAPTER 4 


MAINTENANCE INSTRUCTIONS 


Section I. SERVICE UPON RECEIPT OF MATERIAL 
4-1. Inspecting and Servicing the Equipment 4-2. Installotien 

Refer to paragraph 2-1 for instructions. Refer to TM 5-3810-294-10 for installation in- 

structions. 


Section II. MOVEMENT TO A NEW WORKSITC 

4-3. Dismantling for Movement 4-4. Reinstallation after Movement 

Refer to paragi'aph 2-10 for dismantling instruc- Refer to paragraph 2-11 for reinstallation in- 
tions. structions. 


Section III. REPAIR PARTS, SPECIAL TOOLS, AND EQUIPMENT 
4-5. Tools and Equipment 

Refer to paragraph 2-12 for tools and equip- Maintenance Repair Parts 

ment. Refer to TM 5-3810-294-20P. 

4-6. Special Tools and Equipment 

Special tools required to maintain the carrier are 
listed in Section III of Appendix B. 

Section IV. LUBRICATION INSTRUaiONS 

4-8. General 4-9. Detailed Lubrication Instructions 

Refer to TM 5-3810-294-10 for general lubri- Refer to Lubrication Order, LO 5-3810-294-12 
cation information. 


Section V. PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


4-10. General 

To insure that the carrier is ready for operation 
at all times, it must be inspected systematically 
so that defects may be discovered and corrected 
before they result in serious damage or failure. 
The necessary preventive maintenance checks and 
services to be performed are listed and described 
in paragraph 4-11. The item numbers indicate 
the sequence of minimum inspection require- 
ments. Defects discovered during operation of 
the unit will be noted for future correction, to 
be made as soon as operation has ceased. Stop 


operation immediately if a deficiency is note 
during operation which would damage th 
equipment if operation were continued. All de 
ficiencies and ^ortcomings will be recorded to 
gether with the corrective action taken on Di 
Form 2404 at the earliest possible opportunity 

4-1 1 . Preventive Maintenance Checks and 
Services 

See table 4-1 for a tabulated listing of preven 
tive maintenance checks and services. 
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Table J^lm Organizational Preventive Maintenanee Cheeks and Services 


Q — Quarterly 

Total man-hours required: 8.7 


Se<iu«ne« 

Number 

ITEM TO BE INSPECTED 

PBaOBDXmB 


1 

TRANSMISSION AIR FILTER 



Monthly, remove dram plug and blow out accumulated sediment. Quarterly, or eadi 
400 operating hours, replace the filter. 

• 

2 

FUEL SUPPLY 



Inspect fuel lines for leaks and tighten loose connections. Replace defective lines and 
fittings (para 4-89). 

1, 

8 

RADIATOR 



Fill to S/4-inch above baffle plate. Replace cracked or worn hose. Tighten all 
mounting clamps and connections (figs. 4-12 and 4-18). 

1. 

4 

CRANKCASE OIL 



Add oil as indicated (fig. 4-84). 

• 

5 

ENGINE DRIVE BELTS 



Adjust as required. Replace worn or frayed belts (para 4-47). 

• 

6 

BATTERIES 



Check electrolyte level and specific gravity (1.285-1.800), using hydrometer, and 
tightness of connections. Fill to S/8-lnch (approx) above the plates. In freering wea- 
ther, run the engine for one hour after adding water. Clean vent hole in filler caps 
before installing caps. Replace a cracked or leaking battery (para 4-26). 

• 

7 

ENGINE OIL FILTER 



Change filter elements and replace filter cover gaskets. Check for leaks and repaiz 
or replace defective external connections (para 4-60). 

• 

8 

HYDRAULIC STEERING RESERVOIR 



Check level and add oil If necessary. Every six months remove reservoir, clean 
filter, and replace oil (fig. 4-44). 

1. 

9 

SERVICE BRAKES 



Remove wheel. Inspect brake lining and replace brake shoes if lining is within 
1/16-inch of rivets (para 4-80). 

1. 

10 

ENGINE CLUTCH 



Adiust if necessary (para 4-67). 

• 


Section Vi. TROUBLESHOOTiNO 


4-12. General 

o. This section contains troubleshooting infor- 
mation for locating and correcting troubles 
which may develop in the carrier that are within 
the scope of organizational maintenance. Eadi 
malfunction for an individual component, unit, 
or system is followed by a list of tests or in- 
spections which will help you to determine prob- 
able causes of trouble and corrective actions to 


take. You should perform the tests/ 
and corrective actions In the order 1 
b. This manual cannot list all m. 
that may occur, nor all tests or inspe 
corrective actions. If a malfunction is 
or is not corrected by listed correcti 
notify your supervisor. 

4-13. Troubleshooting 

Refer to table 4-2. 


4-2 





TEST OE INSPECTION 

CORHBCTIVE ACTION 

1. ENGINE WILL NOT CEANK 

Step 1. Test batteries. 

Replace defective batteries (pars 4*26). 

Step 2. Oheck starter relay. 

Replace defective relay (para 4-50). 

2. ENGINE CRANKS BUT WILL NOT START 

Step 1. GSieek for open primary ignition circuit. 

Tighten primary lead at distribntor (para 4-51). Clean dirty 
ignition points; replace defective points (para 4-51). Repair 
open ignition switch circuit (para 4-51). 

Step 2. Cheek for grounded primary ignition circuit. 

If insulator on primary lead is cracked, replace lead (para 4-54). 
Adjust ignition points (para 4-51). Replace defective capacitor 
(para 4-51). 

Step 8. (^eck for faulty secondary ignition circuit. 

Clean sjiark plug cable terminals. If cable insulation is broken 
or cracked, replace cable (para 4-63). Clean dirty ^>ark plugs; 
replace defective plugs (para 4-5S). If distributor cap is cracked, 
replace cap (para 4-61). If rotor is cracked or rotor contact aim 
broken, replace rotor. 

Step 4. Gieck fuel pump. 

Replace faulty fuel pump (para 4-41). 

Step 5. Check carburetor adjustment. 

Adjust carburetor (para 4-40). 

8. ENGINE MISFIRES 

Step 1. Check spark plugs for fouled plug or cracked porcelain. 

Clean or replace plugs (para 4-68) . 

Step 2. Check for burned or pitted ignition points. 

Replace points (fig. 4-51). 

Step 8. Check for incorrect ignition point gap. 

Adjust x>oint8 (para 4-51). 

4. ENGINE IDLES ROUGH 

Step 1. Check carburetor adjustment. 

Adjust carburetor (para 4-40). 

Step 2. Check ignition point gap for gap too narrow or mudi too wide. 

Adjust points (para 4-61), 

Step 8. Check intake manifold for leaks. 

Repair or replace defective manifold (para 4-66). 

6. ENGINE FAILS TO REACH OPERATING TEMPERATURE 

Step 1. Check for thermostat stuck open or removed from vehicle. 

Replace defective thermostat (para 4-86). 

Step 2. Check for defective temperature sending unit or engine control 
panel gage. 

Replace defective unit (para 4-24 or 4-20). 

6. ENGINE OVERHEATS 

Step 1. Check for loose water pump V-belt. 

Adjust V-belt (para 4-47). 

Step 2. Check water pump. 

Replace defective water pump (para 4-46). 

Step 8. Check for collapsed or clogged hoses. 

Replace hoses (para 4-36). 

Step 4. C!%eck for defective thermostat. 

Replace thermostat (para 4-86). 

Step 5. Check for clogged or leaky radiator. 

Replace radiator (para 4-85). 
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Table rrott6te«fco()tm^^-<!ontlnned 


MALPDNOnON 

TEST OR TNSPBOnON 

OOHBBOnVE ACTION 

Step 6. Check for engine oil leak at filter or at any external piping. 

Replace leaky oil filter or piping (para 4-59 and 4-60). 

7. LOW OIL PRESSURE 

Step 1. Check for loose connections in oil lines. 

Tighten connections (para 4-60). 

Step 2. Check fbr clogged oil filter. 

Replace oil filter (para 4-B9). 

Step 8. C^eck for oil too thin due to dilution or too light a grade used. 

Drain crankcaae and refill with proper oil (para 4-58). 

Step 4. Oieck oil pressure sender. 

Replace faulty oil pressure sender (para 4-24). 

8. HIGH OIL PRESSURE 

Step 1. Oil too heavy. 

Drain crankcase and refill with proper oil (para 4*58). 

St^ 2. Check for defective oil pressure gage on engine control panel. 
R^lace <dl pressure gage (para 4-^). 

9. EXCESSIVE OIL CONSUMPTION 

Step 6. Check oil lines for leaks at connections. 

Tighten loose connections (para 4-60). 

Step 2. Check for poor quality or wrong grade of oil. 

Drain crankcase and retflll with proper oil (para 4-58). 

10. ENGINE LACKS POWER 

St^ 1. Tert fuel pump operation, 

Replace defective fuel pump (para 4-41). 

Step 2. Check for dirty or faulty carburetor. 

Clean or replace carburetor (para 4-40). 

Step 8. Check spark plugs. 

Replace faulty spark plugs (para 4-53). 

Step 4. Check for burned, pitted, or sticking Ignititon points. 

Replace defective points (para 4-51). 

11. BATTERIES DISCHARGE WITH ENGINE RUNNING 

Check for loose alternator V-belt or faulty alternator. 

Adjust V-belt tension or replace faulty alternator (para 4-49). 

12 ENGINE TENDS TO STALL AT FULL LOAD 

C^eek fuel pump. 

Repair or replace defective fuel pump (para 4*41). 

13 ENGINE ^CUTS OUT” QUITE SUDDENLY UNLER LOAD 

Step 1. Check fuel line for restriction. 

Replace defective fuel line (para 4*89). 

Step 2. Check fuel pump. 

Repair or replace defective fuel pump -(para 4-41). 

14. ENGINE EXHAUST IS SMOKY 

Step 1. If exhaust is black, check for faulty spark plugs or ignition itlming. 

Replace faulty plugs (para 4-58) ; adjust ignition timing (para 
4—51). 

Step 2. If exhaust is blue, the engine is burning oil due to leaking oil 
into exhaust manifold or blow-hy past piston rings. 

Refer to direct support maantenance. 

15. ENGINE CLUTCH OVERHEATS OR JUMPS OUT OP ENGAGEMENT 

Check clutch adjustment. 

Adjust clutch (para 4-67). 



^MALFUNCTION 

V TEST OB INSPECTION 

CORRECTIVE ACTION 

16. INCORRECT AIR BRAKE SYSTEM PRESSURE 

Step 1. Check compressor. 

Replace defective compressor (x>ara 4-90) . 

Step 2. Check governor pressure range setting. 

Adjust governor (i>ara 4-90). 

17. BR A.KES GRAB OR VEHICLE TENDS TO TURN WH^N BRAKES ARE 
APPLIED 

Step 1. Check for improper brake adjustment. 

Adjust brakes (para 4-80). 

Step 2. Check for worn brake linings. 

Replace brake shoes (para 4-80). 

18. INCORRECT ALTERNATOR VOLTAGE 

Check alternator. 

Replace faulty alternator (para 4-49) . 

19. LIGHTS FAIL 


Step 1. Check for defective or burned out lamps 
Replace lamps (para 2-51). 

Step 2. Check for defective wiring. 

Repair or replace wiring (para 2-65). 

Step 3. Check for defective switch. 

Replace switch (para 2-65). 

Step 4. Check for faulty ground. 

^ Clean ground terminals (foldout 3-4) 

f 20. POWER STEERING IS “SPONGY" AND MAKES “GROANING” SOUND 

Step 1. Check for low fluid level. 

Add fluid (para 4-70) 

Step 2 Check power steering pump. 

Replace faulty pump (para 4-70) 

21 HARD STEERING (VEHICLE MOVING) 

Check for clogged filter. 

Clean filter or replace reservoir (para 4-70). 

22. HARD STEERING (VEHICLE STANDING STILL) 

Step 1 Check for loose or glazed pump belt. 

Adjust or replace belt (para 4-47). 

Step 2 Check for worn tires 

Replace badly worn tire (para 4-87) 


Section VII. RADIO INTERFERENCE SUPPRESSION 


4-14. General Methods Used to Obtain Proper 
Suppression 

Essentially, suppression is obtained by providing 
a low resistance path to ground for stray cur- 
rents. The methods used include shielding the 
Ignition wires, grounding with bonding straps, 
and using capacitors and resistors. 

4-1 5. Interference Suppression Components 

The primary suppression components are those 
whose primary function is to suppress radio in- 
terference. On this machine, the primary inter- 


ference suppression components are the C 
microfarad capacitor mounted on the side ol 
Ignition coil and the 0 450 - 0.475 ohm res 
illustrated in figure 4-1. 

4-16. Replacement of Suppression Compom 

Refer to figure 4-1 and replace the radio ii 
ference suppression resistor and capacitor. I 
to figure 4-32 and replace secondary radio 
pression comiionents, which are spark plug 1 
and the lead from the distributor to the ign 
coil. 



4-22. Trailer Coupling and Wiring Harness 

a. General. There are two trailer couplings on 
the machine. One is mounted on the rear of the 
carrier frame and the other is mounted directly 
behind the first, on the rear of the outrigger 
box. 

Removal and Replacement. The method of 
removing and replacing both couplings is the 
sjime. Refer to figure 4-3 and remove and re- 
place the trailer couplings. 

c. Hamees Repair. The methods used to re- 
pair this harness are identical to those described 
in paragraph 2-50. 

4-23. Lights 

a. Replacement. Refer to paragraph 2-51 for 
■information concerning replacement of lights. 

6. Repair of Wiring. 

(1) Refer to the schematic diagram of the 
carrier wiring, figure 3-4, to isolate wiring 
problems. 

(2) Refer to paragraph 2-60 for the method 
to be used for wiring harness repair. 

4-24. Sending Units, Warning Lights, and 
Switches 

a. General. The sending units and associated 
lights and switches provide visual indications of 
developing troubles. 

b. Oil Temperature Sender Refer to figure 4- 
4, disconnect electrical lead and unscrew and re- 
place a faulty oil temperature sender. Drain oil 
below the level of the sender before removal. 

c. Water Temperature Sender. Open radiator 
iraiin cocks and drain coolant level below the 
evel of the water temperature sender. Refer to 
figure 4-5, disconnect electrical lead, and un- 


screw and replace the water temperature se 
if it tests faulty. 

d. Oil Pressure Sender. Drain engine b 
the level of the pressure sender. Refer to fi 
4-6, disconnect the dectrical lead, and uns 
and replace a faulty oil pressure sender. 

4-25. Horn Replacement 

a. General. The horn is used to warn jiei 
nel of machine movement wtich might enda 
their safety. 

b. Removal. Refer to figure 4-7 and ret 
the horn button as follows: 

(1) Twist the horn button and eml 
plate counterclockwise. Remove contact cup 
spring. Remove the screws in the base plati 
sembly and remove the plate. 

(2) R«nove wheel nut and wheel. C 
fully pull the horn contact roller assembly 
of the steering column. 

c. Replacement. Refer to figure 4-7 and rej 
the horn button as follows: 

(1) Insert the wire on the horn contact 
er assembly through opening in turn si 
housing and down through wire trough in ja 
tube. Press horn contact roller assembly 
turn signal housing. 

(2) Install wheel and wheel nut. To 
the wheel nut to 66—66 foot pounds. 

(3) Assemble the spring, contact cup, 1 
button and emblem plate by pushing down ’ 
palm of hand and turning clockwise. 

4-26. Batteries and Cables 

Maintenance of carrier batteries and cable 
identical to maintenance of crane batteries 
cables. Refer to paragraph 2-53 for method 
testing, replacing, and repairing the carrier 
bles and batteries. 
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4-17. Testing of Radio Interference S' 
Components 

a. Capacitor. Test the capacitor fo 
shorts on a capacitor tester. Replace d 
pacitor. 

b. Ignition Leads. If an ohmmetc 
able, test for continuity. The approxii 
ance of i^ition leads should be in 
area of 2000 ohms per inch of leng 
any lead which tests substantially dif 
other leads. 

c. Isolation of Fault. If test equip] 
available and interference is indicated 
cause of interference by the trial-and- 
od of replacing the capacitor or inter! 
pression lead, in turn, until the cau. 
ference is found and corrected. 


Figure 4^1 Radio interference suppresBion reeietor 
and capacitor, removal and replacement 


Section Vlii. MAiNTENANCE OF CARRIER CAB ELECTRICAL 
SYSTEM AND MISCELLANEOUS ITEMS 


4-1 8. General 

a This section contains instructions for main- 
tenance of the carrier cab wiring harness, engine 
control panel switches, gages and lamps, lights, 
sending units, horn, batteries, and miscellaneous 
items. 


4-20. Engine Control Panel Switches, 
and Lamps 

a. General. Figure 4-2 illustrates 
control gages and instruments avail 
operator. Refer to TM 6-3810-294-1 
scription and function of each. 


b. The carrier has a 24-volt, negative-ground, 
electrical system. Refer to figure 3-4 for the 
schematic wiring diagram. 


6. Replacement. Refer to figfure ' 
place a damaged or faulty compor 
control panel. 


WARNING 

Always disconnect battery cables be- 
fore working on electrical components. 


CAUTION 

Always disconnect battery cat 
fore working on the control pani 


4-19. Wiring Harness 

Refer to paragraph 2—60 for wiring harness re- 


4-21 . Slave Cable Receptacles and C 

Refer to paragraph 2-62 for slave rec 
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Figure 4 -^. Oil temperature sender, removal and 
replacement. 
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EMBLEM PLATE 

7. 

wheel nut 

2. 

HORN BUTTON 

8. 

WHEEL 

3. 

CONTACT CUP 

9. 

TURN SIGNAL 

4. 

SPRING 


HOUSING 

5. 

METAL TAPPING SCREW 

10 . 

HORN CONTACT 

6. 

BASE PLATE ASSEMBLY 


ROLLER ASSEMBLY 
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Figure 4-7. Horn buttout removal and replacement* 


Section IX. MAINTENANCE OF CAB AND ACCESSORY ITEMS 


4-27. General 

This section contains instructions for removal 
and replacement of the window glass, operator’s 
seat, body sheet metal, and fenders. 


the capscrews, lockwashers, and nuts anc 
move the seat. 

b. Installation, Refer to figure 4-8 and ir 
the seat as shown. 


4-2<8. Window Class 

Refer to paragraph 2-€2 for glass removal and 
installation instructions. 

4-29. Operators Seat 


4-30. Cab Sheet Metal and Fenders 

a. Refer to figure 4-9 and remove and re] 
any damaged cab sheet metal. 

h. Refer to figure 4-9 and remove or ir 

4 . 1 ... 




1 





d o J 
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FigvmirS, Seat irutallation. 


4-31. Engine Hood Assembly 

Befer to figure 4-10 and remove or replace the 
engine hood assembly. 

4-32. Windshield Wipers 

a. Motor Replacement. Figure 4-11 shows the 
location of the wmdshield wiper motor Before 
replacing a wiper motor which is apparently not 
operating properly, check system air pressure. 
Air pressure in the reservoir whicji supplies the 
wiper motor must be above 95 psi or there will 
be no air available for running the wiper motor 
since this is a low air condition. To remove the 
wiper motor, remove the wiper arm nut, discon- 
conect the two air supply hnes and the vent 


line, remiove the motor bolts, and 
wiper motor. 

b. Blade Replacement. Refer to f 
remove the blade nut and replace the 
wiper blade. 

c. Low Air Preeeure Valve. Figure 
the position of the low air pressure 
air pressure is below safe operating i 
rmove the low air pressure valve, dis 
air line and remove the attaching nu 
er. 


4-33. Dalla Plates 

Refer to paragaph 2-117 for data i 
tion and replacement instructions. 




1. Window, rear 

2. Caib 

3. Weatherstriptpmg 

4. Window 

5. Capscrew 

6. Dooi assembly 

7. Vent door 

8 Weatheratripping 
9. Windiow 

10. Vent door 

11. Window 

12. Capscrew 
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13. Ladder bracket 

14. Park and directional lamp 

15. Headlight 

16. Headlamp door 

17. Mirror stand 

18. Caipscrew 

19. Running and blackout lights 

20. Mirror mounting base 

21. Capscrew 

22. Platform 

23. Reflector 

24. Platform skirt 


25. Nut 

26. Capscrew 

27. Capecrew 

28. Battery box 

29. Cover 

30. Capscrew 

31. Lockwasher 
82. Access cover 

33. Seat mounting bracket 

34. Capscrew 
85. Rear fender 
36. Capscrew 


Figwre Ca/irier ca^ assembly , exploded view. 
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1. Macfadne ecre^ (IS) 

2. Nut (12) 

8. Lodcwuiftieir (12) 

4. Fastener Assembly (2) 

5. Capecrew (2) 

6. Nut (6) 

7. IxKkwBsher (5) 

8. Machine screw (2) 

9. Nut (5) 

10. Lockwasher (2) 


11. Top pand (1) 

12. Capscrew ^2) 

18. Nut (4) 

14. Lockwaflher (4) 

15. Upper side pand (1) 

16. Maxahine screw (4) 

17. Nut (4) 

18. Lockwasher (4) 

19. Lower side pand (1) 

20. Capscrew (9) 


81. Nut (9) 

22. Lockmialier (9) 

28. Center fnmt xndl (1) 

24. Sdtw (|2) 

25. Infonuatkm plate (1) 

26. Capscrew (5) 

27. Lockwaeher (5) 

28. Nut (5) 

29. Rear panel (1) 


Figwre J^IO, Engine hood OMembly, removal and replacement 
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Fiffn/re Windshield wiper motors removal amd replacement 
(sheet 1 of 2) 
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Figure Jk-11 Windshield vnper motor, removal 
and replacemenU (sheet 2 of 2) 


Section X. MAttirENANCE OF OOOLINC SYSTEM 


4-34. General 

This section contains instructions for maintenance 
of the radiator and hoses, lines, and fittings aa 
allocated by the maintenance allocation chart. 

4-35. ftadlator and Cap 

a. General. The radiator is of the pressurized 
fin and tube type. Plow is from top to bottom. 
See figure 4-12. 

b. Radiator Ca/p. 

(1) Teat. The radiator cap is rated at 7 psd. 
If the cap is suspected of leaking, test it on a 
cap tester, if a^iaij^le. 


(2) Replacement. If the cap is e 
leaking and no radiator cap pressui 
available, remove the radiator cap an< 
with a new cap rated at 7 pai. 

0 . Radiator Removal, 

(1) Refer to figure 4-12 and 
coolant from the system. 

(2) Refer to figure 4-51 and 
alcohol evaporator and ihe two radii 
The evaporator is mounted on one of 

(8) Remove the winds'hield w 
container and hoses. Refer to figur 
remove the engine hood sheet meta! 


4-16 



Figure J^-12. Radiator removal and replacement. 

(4) Refer to figure 4-12, loosen the hose 
zlamps and remove the three radiator hoses. 

(6) With the radiator adequately braced, 
refer to figure 4-12 and remove mounting nuts, 
lockwashers, plain washers, shock mounts, and 
stud spacers. Attach a suitable lifting device, 
take out all slack, and remove the radiator. 

d. Radiator Installation. 

(1) Refer to figure 4-12 using a suitable 
lifting device, install the radiator, the two radi- 
ator braces, and the lower shock mount material. 

(2) Connect the radiator hoses. 

(3) Install the windshield washer fluid con- 
tainer and hoses. 

(4) Refer to figure 4-10 and install the 
hood sheet metal. 


(5) Refer to figure 4-51 and install 
alcohol evaporator. 

(6) Refill iiie cooling system. 

4>36. Thermostat and Housing 

а. General. There are two thermostats . 
two housings furnished on this engme, as she 
in figure 4-13. The tiiermostats are of the 
pass type, and one is located an each cylin 
bank. Removal, test, inspection, and replacem 
procedures apply equally to each thermostat. 

б. Inspection. Inspect the connections to 
radiator and thermostat housings for leaks, . 
the thermostat housing gasket for leaks. Repl 
faulty hoses or gaskets. When the engine 
been man for a period of time long enough 
insure that it is waimed up to noimal opeirat 
tonperatuore, check oil and water temperatu 
as shown on the gages on the operator’s con 
pand. If water or oil temperatures show too h 
or too low, one of the possible causes of 
trouble may be the theimostats. 

c. Removal. Drain the coolant below the h 
of the thermostat housings. Refer to figure 4 
for the location of the drain cock. Then rem 
the thermostats and housings as follows: 
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Figure A-IS. Thermostat housings, removal and 
replacement. 
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(1) Remove hose clamps and disconnect 
boith hoses at the thermostat housinsr to be re- 
moved. 

(2) Rranove the two capscrews which secure 
thermostat housing to the cylinder block. Tap 
the housing with a small plastic hammer to 
loosen the housing. 

(8) Refer to figure 4-14 and remove the 
thermostats from the housing and discard ther- 
mostat housing gasket and thermostat seal. 

d. Testing. Refer to paragraph 2-85 and test 
the thermostat in the manner described. 

e. Installation. 

(1) Place a thermostat seal in the groove of 
the thermostat on the end of the thermostat 
marked TOP. 

(2) Insert the thermostat into the housing 
with the end marked TOP leading. 

(3) Instail a new thermostat housing gas- 
ket. 

(4) Place the thermostat housing on the 
gasket and secure with the two capscrews and 
lockwashers. 

(5) Connect the upper radiator hose to the 
thermostat housing. 


(6) Repeat the five steps alx 
other thermostat and housing. 

(7) Close drain cocks (fig. 4- 
the system with coolant. 

(8) Insi>ect for leaks with the 

ning. 


THERMOSTAT C 



Figure i-H. Thermostat, removal and r 


Section XI. A/IAINTENANCE OF ENGINE PUa SYSTEM 


4-37. General 

The engine fuel system consists of the tank, 
lines and fittings, the fuel pump, air cleaner, 
fuel filter, accderator control, and the throttle 
and choke controls. In addition, the distributor 
(para 4-51) and the carburetor are designed to 
function together as a governor. The governor 
portion of the distributor consists of a spinner 
valve positioned by the distributor shaft. The 
spinner valve supplies air to a diaphragm unit 
attached to tile carburetor throttle body to pro- 
vide governing action. 


screws, lockwashers, and nuts secur 
halves of the bands. 

(2) Spread tiie bands and rem 
cleaner. 

e. InstallaMon. Refer to figure 4 
place the air cleaner as follows: 

(1) Spread the bands enough t 
adr cleaner to be insibaled as shown. 

(2) Secure the bands with nuti 
ers, and screws as shown. 

(3) Slide the flexible hose oi 
pipes and tighten the hose clamps. 


4-38. Air Cleaner 

o. General. The engine air cleaner input air 
passes from the top down through a centrally 
located tube to an oil filled cup. The cup spOash 
lubricates a removable filter element, through 
which air must pass on its way to the outlet 
tube. Contaminants and air borne paiticles are 
removed when they stick to the lubricated remov- 
able element. 

b. Removal. Refer to figure 4—15 and remove 
the air cleaner as follows: 

(1) Loosen the hose clamps and siide the 
hose off the engine air intake pipe. Remove the 


4-39. Fuel Tank, Lines, and Fittings 

а. General. The fuel tank is sue 
neath the carrier deck, just behim 
front wheel of the carrier. It contai 
which indicates the level of fueJ < 
gage on the operating control panel 

б. Tank Removal and Replacemen 
filgure 4-16 and remove and r^lace e 
tank. 

c. Fuel Lines and Fittings. 

(1) Repair. Clean all accessible i 
in figure 4^17. Replace any damage< 
tighten any loose or leaking ccmnect 


4-18 



im 9-^vi 



Figure i-lS. Engine air cleaner, removal and 
replacement. 

(2) Replacement. Refer to figure 4-17 and 
eplace any damaged items. 

MO. Carburetor 

a. General. The carburetor is a four-barrel 
•oncentric downdraft type unit. It differs from 
>ther carburetors in that is has two additional 
ir secondary barrels which operate only during 
leriods of heavy engine loads. Throttle plates in 
he secondary barrel are vacuum operated. The 
•arburetor is similar to the dual-concentric type 
■arburetor in that it has two primary barrels each 
►f which contain a venturi, main fuel discharge 
lozzle, throttle plate, idle passages, and choke 
date. A throttle operated accelerator pump sup- 
)lies added fuel for engine acceleration. It also 
las a power ennchment system which automatic- 
Jly comes into effect whenever an added amount 
tf fuel is needed for full power operation. The 
fovemor assembly used is integral with the car- 
mretor 'and is also vacuum operated. 

b. Removal. 

(1) Refer to figure 4-18, remove tiie fuel 
ine to the carburetor and immediately plug the 
ine. 


(2) Disconnect the choke, throttle, i 
governor lines to the carburetor. 

(8) Disconnect and remove air intake t 
ing to the carburetor. 

(4) Rfflnove the nuts and lockwash 
which secure the carburetor to the intake ms 
fold and renoove the carburetor as an asseml 
e. InstaUaiion. 

(1) Place the carburetor on the intake ms 
fold and secure with nuts and lockwashers, i 
ure 4-18. 

(2) Remove fuel line plug installed wl 
carburetor was removed and connect fuel line 
carburetor. 

(8) Refer to figure 4-18 and co'nnect ch* 
and throttle linkage and the governor air s 
vacuum lines. 

(4) Connect air cleaner tubing to carbui 
or. 

(5) Before returning engine to service, 
just carburetor as described below. 

d. Adjiiatment. 

(1) Before adjusting the carburetor, 
that ignition timing is correct and that brea] 
point gap is properly adjusted. See paragri 
4-64 . Be sure spark plugs are prope 
gapped as instructed in paragraph 4-72. ! 
that all carburetor flange bolts are secure t 
that there are no leaks at gaskets. 

(2) Run the engine until it reaches non 
operating temperature. 

(8) Set engine idle speed at approximat 
860-to 400-rpm using throttle stop screw, figi 
4-18. 

(4) Turn one of the two idle adjust) 
screws in (clockwise) until engine speed beg 
to drop. 

(6) Turn the same idle adjusting screw 
the opposite (counterclockwise) direction, cou 
ing the turns, until engine speed again begins 
drop. 

(6) Return the idle adjusting screw to 
midway point. 

(7) Repeat the process with the second i 
adjusting screw. Each adjusting screw should 
turned the same amount. Therefore, it may 
necessary to repeat the above procedure to obt 
best results. If available, a vacuum gauge n 
be used to obtain the highest possible stei 
vacuum reading. 

(8) Refer to figure 4-18 and place the 
celerating pump link in the hole most dist 
from the throttle shaft for cold weather op 
ation. Use the hole nearest the throttle shaft 
warm weather operation. 
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STEP 1 . to TM5^38|5-|?4-lt) ANP DRAIM GASOllNEfROM FUEL TAN 
«INfO SUITABLE CONJAINEP'. ' " \ - 

STEP 2, DISCONNECT FL|El UNES, FUEL GAGE ELECTRiCAL LEAD, AND GRC 
LEAD . SUPPORT fUa' #UT5 AHO. LOCKWASH|J! 
FROM SUPPORT 8^q<^S;'- I^OVEIE^MANKv REMOVE CAPSCRE 
AND FUEL GAGE SEt^PER. -".Tv ' 

STEP 3. POSITION FUa GAOE , SENDER IN NEW FUa TANK IN THE SAME PC 
AS IT WAS IN OLD- FUa AND INSTAlC CAPSCREWS . 

STEP 4. POSITION FUa TANK IN SUPPORT BRACKETS AND INSTALL LOCKW, 
AND NUTS « CONNECT'FUa UNES, GAGE,ELECTR1CAL LEAD, AND 
GROUND LEAD, ' A - _ ’ 
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Flgwre i-16. Fuel tank, removal and replacement. 


4-41 . Fuel Pump and Filter 


a. General, The fuel pump is mounted on the 
frame behind the engine fuel tank aaid is elec- 
trically operated. It is designed with a solenoad 
which, when energized, causes the movement of 
a hollow plunger in a cylindrical bore. The 
plunger stroke is controlled by a set of interrupt- 
er type contact points in the pump electrdcaJ cir- 
cuit The contact points function in a sealed sec- 
tion of the pump body which contains an inert 
gas to prevent arcing and prolong point life. If 
any of the electrical components of the pump 


become inoperative, it is necessary 1 
complete pump since the inert gai 
when the pump body is opened. 

(1) When the solenoid is ei 
plunger spring which is seated on 
(or check) valve in tiie bottom of i 
■check valve in the plunger opem 
passage of fuel through the plungf 
temal tube to the top of the pumi 
it is trapped by the check valve. 

(2) When the contacts op© 
(caused by upward plunger movem 
noid is de^ergized. The plunger si 
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Figure i-17. Fuel linee and fittings, replacement and repair. 


turns the plunger to the top of the cylinder at 
a fixed rate to provide the required fuel pres- 
sure. During the upward movement of the 
plunger, the check valve in the plunger is held 
closed by pressure above the valve, and fuel is 
forced into the fuel system. However, the check 
valve in the bottom of the cylinder bore is open, 
thus permitting fuel to enter the bore of the cyl- 
inder for the next cycle, which starts when the 
plunger reaches a predetermined point in the 
tube. 



Figure ^-18, Carburetor adjustment, removal, and 
replacement. 


(3) A pulsation dampener in the top of 
pump provides steady operation and even p 
sure in the output line. The pump also in 
porates a pressure relief system to assure an 
mediate return to zero fuel pressure when 
ignition is turned off. The filter system is < 
tained in the lower portion of the pump and t 
sists of a filter element and a magnet. The pi 
mounting bracket serves as the ground com 
tion. The pump must be provided with a $ 
electrical ground The pump contains a spe 
radio suppression capacitor to prevent radio 
quency interference. 

6. Test If the carburetor floods at en{ 
idling speed or if flooding occurs with the 
nition switch turned on and the engine h 
running, examine the engine carburetor f 
needle valve and seat for wear or foreign n 
ter on the valve or seat. While the ignitioi 
on, the pump continues to operate in ordei 
maintain constant pressure, even after the cai 
retor float needle valve closes. The fodlow 
could also adversely affect pump operation: 

(1) Poor ground connection. 

(2) Poor battery-to-ground connection. 

(3) Loose electrical connections anywl 
in the circuit. 

(4) Air leaks in lines or at fittings. 

(6) Kinked or clogged lines which rest 

fuel flow. 

c. Service. Service must be limited to the 
filter element area since the electrical portio 


sealed m inert gas. Service the filter element as 
follows: 

(1) Refer to figure 4-19 and remove the 
pump from the vehicle. Immediately cap all fuel 
lines. Use a 5/8-inch wrench to release the bot- 
tom pump cover from the pump body. The 
WTOTch may be placed on the hexagon on the 
bottom of the cover. 

(2) Remove the filter element, magnet, and 
cover gasket. Wash the filter element and blow 
out with clean dry compressed air. Check the 
cover gasket and replace it if it is deteriorated 
or damaged. Clean the cover. 

d. Removal and Replacement. Refer to figure 
4-19 and remove or replace the fuel pump. 


4-42. Accelerator and Throttle Conti 

a. General. These controls act or 
principle, which is to control the am* 
fuel mixture which reaches the engin 
trolling engine running speed. Bot 
controls are connected to the engine 
The throttle control can be used to 
constant engine fuel input while the 
control is used to vary engine speed 
ing the carrier. 

h. Removal, Replacement, and Repc 
figure 4-20 and remove, replace, or 
damaged or faulty component of the 
or throttle controls. 




WAStlEa (4) 
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Fxgure i-19. Fuel filter aerviee and fuel pump removal and replaoement. 
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1. Rod 

2. Nut with lockwaflher 

3. Washer 

4. Pedal, accelerator 
6. Washer 

6, Cotter pin 
7 Ball joint 

8. Nut 

9. Lockwasher 


10. Crank arm 
11 Pm 

12. Rod 

13. Rod 

14. Bracket 
16. Capscrew 

16. Lockwasher 

17. Nut 
18 Clamp 


19. Spnng 

20. Spring clip 

21. Trunnion 

22. Washer 

23. Throttle cable 

24. Nut 
26. Nut 

26. Throttle knob 


Figure Accelerator and throttle control, removal, replacement, and repair. 


Section XII. MAINTENANCE OF EXHAUST SYSTEM 

4-43. General 4-44. Muffler and Pipes Replacement 

This section contains maintenance instructions a. Removal Refer to figure 4-21 and re 

for the exhaust pipes and muffler (fig. 4-21) as exhaust pipes and muffler. 

allocated by the maintenance allocation chart. b. Installation. Refer to figure 4-21 am 

stall exhaust pipes and muffler. 
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LOCKWASHERS (6) 


STEP 1 . REMOVE THREE EXHAUST CLAMPS. 

STEP 2. BLOCK MUFFLER AND EXHAUST PIPE IN POSITION. REMOVE NUTS , 


LOCKWASHERS FROM MUFFLER AND EXHAUST PIPE CLAMPS. REMO' 
MUFFLER AND EXHAUST PIPES, AND SEPARATE PIPES FROM MUFFLER 
STEP 3. ASSEMBLE EXHAUST PIPES AND MUFFLER. POSITION MUFFLER AND 


EXHAUST PIPES ON CARRIER. INSTALL MUFFLER AND EXHAUST PIPE 


CLAMPS, 
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Figure i-il. Exhaust pipes and muffler, removal and replaoement. 

Section XIII. MAINTENAF^KE OF FAN AND WATER PUMP 


4-45. Ge.ieral 

The water pump is built into the engine front 
end cover and supplies both cylinder banks. The 
coolant flows from the radiator directly to the 
cylinder heads An idler pulley provides the 
means of adjusting the two water pump and fan 
pulley belts 

4-46. Water Pump and Idler Pulley 

a. Removal. Remove the water pump and 
idler pulley as follows: 

(1) Drain the cooling system. Refer to fig- 
ure 4-12. 

(2) Refer to paragraph 4-85 and remove 
the radiator 

(3) Refer to figure 4-22 and remove the 
fan from the fan pulley as shown by removing 
the SIX attaching screws and lockwashers. 

(4) Loosen alternator belt tension adjust- 
ing screw at the alternator front mounting 
bracket. 

(5) Loosen the water pump idler pulley ad- 
justing screws. Remove the two belts which 
drive the alternator and the two belts which are 
behind them on the fan pulley. 


(6) Refer to figure 4r-2Z and i 
water pump and gasket as follows: 

(o) Remove the six mounting 
lockwashers. 

(6) Remove water pump asse 

(c) Remove gasket, 

(7) Refer to figure 4-23 and i 
water pump idler pulley as follows: 

(a) Remove adjusting screw 
two washers beneath. 

(b) Remove mounting screw £ 
beneath and remove bracket. All pj 
spacer will come off on bracket as ai 
Spacer will be free. 

h. Replacement. 

(1) Refer to figure 4-23, install 
ket and place pump in position on ei 
cover. 

(2) Secure pump in place with 
and lockwashers. 

(3) Install all parts as an asset 
mounting screw, washer, and spacer 

(4) Loosely install adjusting , 
lockwashers breath. 


4-24 
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BELT TENSION 
ADJUSTING SCREW 


ALTERNATOR 
DRIVE PULLEY 


COMPRESSOR DRIVE PULLEY 


FAN 


LOCKW ASHER (6) 
CAPSCREW (6) \ 



FAN PULLEY 


WATER PUMP 
IDLER PULLEY 



STEERING 
PUMP 

PULLEY CRANKSHAFT 

driven PULLEY 

WATER PUMP ANC 
fan BELT (2) 
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Figure 4-M. Engine belt and pulley arrangement, removal and replacement. 


(6) Install the water pump belts over the 
fan pulley and water pump idler pulley and ad- 
just belt tension as shown in figure 4-24. Refer 
to figure 4-24 and install and adjust alternator 
belts. 

(6) Refer to figure 4-22 and install the fan 

on the water pump hub. 

(7) Refer to paragraph 4—36 and install the 

radiator. 

4-47. Fan, Pulley, and Belts 

a. General. The belt arrangement for this en- 
gine is shown in figure 4—22. The water pump. 


water pump idler, and fan pulleys are driven 
two belts from the crankshaft pulley. Two ad. 
tional belts from the fan pulley drive the alt. 
nator and air compressor. If it is necessary, i 
any reason, to remove the water pump pulley 
which the fan is mounted, the radiator must 
removed as described in paragraph 4—85. 

6. Service. All pump, pulley, and idler bea 
ings are lubricated at assembly and require 
further lubrication. Therefore, service consists 
periodic inspection and replacement of belts a 
belt tension adjustments as required. 

c. Belt Removal and Replacement. If any be 
are removed, they must be adjusted as shown 
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GASKET 


WATER PL 


WASHER 


MOUNTING 
%/S^ SCREW 

ADJUSTING 


SHAFT WITH 
BEARINGS 



PULLEY 

SNAP RING (2) 
PLUG 



WASHER' 
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Ftffure i-tS. Water pump and idler, removal and replacement. 


ALTERNATOR AIR COMPRESSOR 



figure 4-24. Note that it is necessi 
power steering pump belts and 
compressor bdts before water pu 
be removed. Refer to paragraph; 
and 4-70 for removal of belts whe 
are removed. 


Jd-OA 
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Section XIV. MAINTENANCE OF CARRIER ELECTRICAL SYSTEM 

|P^4-48. General 

The carrier has a 24-volt, ne^tive ground elec- 
trical system. Refer to figure 3-4 for the sche- 
matic diagram. The system consists of two 12- 
volt batteries, the starting motor, an alternator 
with an internal voltage regulator, and other . 
components as shown in the schematic diagram. 



WARNING 

Always disconnect battery cables be* 
fore working on electrical components. 

4*49. Alternator 

a. General. The alternator is the same as is 
used on the crane. Refer to paragraph 2-88. 

b. Belt Adjustment, Refer to figure 4-24 and 
adjust the alternator belt tension. Note that the 
alternator belts also drive the air compressor and 
that the air compressor belt tension is being ad- 
justed at the same time. 

c. Alternator Removal and Replacement. Re- 
fer to figure 4-25 and loosen alternator drive 
belts by loosening adjusting lockscrew. Remove 

I all electrical leads to the alternator as shown. 

* Tag all leads to show correct location. Support 
the alternator, remove the adjusting lockscrew, 
and remove the alternator mounting bolts, nuts, 
and lockwashers. Remove alternator. Refer to 
figure 4-26 and replace the alternator. 

d. Alternator Testing. Alternator testing is 
identical to the procedure for the crane alterna- 
tor. Refer to paragraph 2-88 and test the alterna- 
tor. 

4*50. Starting Assembly 

a. General. The starting motor is designed for 
high torque, short use applications. It engages 
the engine flsnvheel nng gear and is used to 
crank the engine until it starts. When the engine 
starts, the starting motor automatically disen- 
engages. 

CAUTION 

Never crank the engine for more than 
30 consecutive seconds with the starting 
motor. If this does not start the engine, 
wait for at least one minute before 
trying again. 

b. Motor and Solenoid Test. Motor and sole- 
noid testing is identical to the test described in 
paragraph 2-89. 


Figure i-tS. Alternator, removal and replacement. 

e. Starting Motor Replacement. Refer to f 
ure 4-26 and remove and replace the starti 
motor. 

d. Starting Motor Solenoid Replacement. I 
placement of the carrier starting motor solenc 
is the same as replacement of the crane starti 
motor solenoid. Refer to figure 2-87 and i 
place the starting motor solenoid. 

e Reverse Polarity Relay The carrier engi 
reverse polarity relay is mounted on the cab si 
panel. The methods of testing and replacing t 
relay are identical to the crane reverse polari 
relay. Refer to paragraph 2-89 and test and i 
place the carrier reverse polarity relay. 

4-51. Distributor 

o. General. The distributor is mounted on t 
engine front cover and secured with a hold-doi 
bolt and washer. The distributor contains a ce 
trifugal advance feature, plus a governor, whi 
consists of a spinner valve positioned by the d 
tnbutor shaft. The spinner valve governor mec 
anism supplies air to a diaphragm unit attach 
to the carburetor throttle body, thus controllii 
engine speed. The centrifugal advance medi 
nism consists of two identical weights, whi 
are opposed by spring force. The primary fur 
tion of the distributor is to open and close t 



Figure 4-68. Starting motor, removal and replacement 


circuit between the low voltage source and the 
ignition coil so that the primary coil winding ob- 
tains intermittent surges of current. These 
surges build up magnetic fields around the pri- 
mary coil. When the surge stops as the points 
open, the collapse of the field induces a high 
voltage surge in the secondary •winding, which 
contains many more turns than the primary. This 
surge is directed to the spark plug of the cylin- 
der on top center firing stroke to ignite the 
fuel. 

b. Removal 

(1) Refer to figure 4-27 and disconnect the 
governor air and vacuum lines. 

(2) Loosen the distributor cap spring clips 
and remove the cap from the distributor 

(3) Scribe a mark on the rim of the distri- 
butor housing, directly in line with the distribu- 
tor rotor tip. This line locates the distributor 
shaft in relation to the distributor housing. See 
figure 4-28. 

(4) Refer to figure 4-27 and disconnect the 
coil jirimary lead at the distributor cap. 

(5) Refer to figure 4-27, remove the hold- 
down bolt, washer, and clamp, and remove the 
distributor 

c Installation and Timing (Crankshaft Posi- 
tion Known). 


(1) Place a new distributor mou 
ket in the counterbore in tiie engine 

(2) Rotate the rotor so the tip ' 
ment with the mark made on the ho 
ing removal. Then turn the rotor 


NOTE 

The following instructions apply if the engine 
crankshaft has not been turned since the distri- 
butor was removed. If, for any reason the crank- 
shaft has been turned, refer to step d below and 
proceed as instructed there. 


Figure l-tT, Distributor, removal and n 
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Figurt Marking rotor position* 

turn or one cam lobe in the opposite direction 
of distributor rotation past the mark previously 
placed on the distributor hous^ing to locate the 
rotor. 

(3) Slide the distributor in position in the 
mounting hole on the engine in approximately 
the same location as when it was removed. 

NOTE 

It may be necessary to move the rotor slightly 
to start the gear into mesh with the camshaft 
gear, but the rotor s-hould line up with the mark 
when the distributor is down in place 

(4) Install the distributor hold-down 
clamp, bolt and lockwasher. 

NOTE 

Do not tighten at this time. 

(6) Connect the primary lead to the coil. 

(6) Install the spark plug and high tension 
wires to the cap if removed, then install the cap 
to the distributor housing, making sure the tang 
alines with the slot in the distributor cap. 

NOTE 

If the distributor cap is incorrectly p''sit oned on 
the distributor bousing, it will usually result in 
a broken rotor when attonptmg to start the engine. 

(7) Start the engine and set the timing as in- 
structed in e below. 


d. Installation and Timing (Crankshaft Pt 
txon Unknown). 

(1) Rmove No. 1 spark plug, then rot 
the engine and hold thumb or forefinger o 
the spark plug hole until you feel pressi 
Slowly continue cranking the engine until 
timing mark on the crankshaft pulley lines 
with the proper mark on the quadrant. 

(2) Place a new distributor mounting g 
ket in the counterbore in the engine. 

(3) While holding the distributor cap 
approximately the correct position, rotate the < 
tributor rotor so that the rotor tip will point 
the direction of the No. 1 terminal on the < 
tributor cap indicated by a dab of paint on 
cap. Then turn the rotor 1/8 turn or one < 
lobe in the opposite direction of distributor 
tation past the No. 1 or No. 8 terminal p 

(4) Slide the distributor in position in 
mounting hole on the engine. 

NOTE 

It may be necessary to move tbe rotor slightly to 

start tbe gear into mesb with lAie camshaft gear, 

but 'the rotor should line up with the no. 1 termma 

post when the distributor is down in place. 

(5) Install the distributor hold-d« 
clamp, bolt, and lockwasher. 

NOTE 

Do not tighten at this time. 

(6) Connect the primary lead to the 

(7) Install the spark plug and high ten 
wires to the cap if removed, then install the 
to distributor housing, making sure the ’ 
alines with the slot in the distributor cap. 

(8) Start the engine and set the timin 
described under e below. 

e. Ignition Timing. 

(1) Make certain that the distributor c£ 
properly located on the distributor housing 
that both spring clips are in place. 

(2) The firing order is 1, 8, 7, 3, 6, l 
2, and spark plug cables must be assemble 
the distributor cap in this order in a com 
clockwise rotation. 

(3) Connect a stroboscopic timing ligl 
the No 1 spark plug. Some timing lights 
intended to connect one lead to the spark 
terminal and the other to ground (parallel 
nection). Others require disconnecting the s 
plug wire and connecting one of the ti 
light wires to the spark plug wire and < 
wire to the spark plug terminal (series coi 
tion). 
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Figure i-30. Distributor point and eondenser 
replacement and adjustment (sheet 3 of 3), 

g. Cleaning Breaker Pointe. Clean breaker 
points as follows: 

(1) Insert a piece of lintless tape between 
the contact surfaces and wet the tape at the con- 
tacts with a medicine diopper containing techni- 
cal grade chloroform. 

(2) Pull the tape out from between the 
contacts. The wet portion of the tape will re- 
move all fingerprints, oil, or residue, and the 
dry end of the tape will remove all dust par- 
ticles. 

(3) Make certain that no lint fibers or 
threads are held between the contact surfaces. 

NOTE 

It Is extremely Important that the contact sur- 
faces be thoroujrhly cleaned after they have been 
alined and adiusted as the smallest amount of oil 
or perspiration on the surface will cause rapid ox- 
idation when the distributor is placed into service. 

h Governor Adjustment. The distributor con- 
tains the governor adjustment. Adjust the gov- 
ernor only under the following circumstances. 

(1) Adjust only if the entire speed range 
of the engine must be shifted up o r down. 
Nevr adjust the governor because idle speed is 
too low unless governed top speed is also too 
'ow, or vice versa. 

(2) Never attempt to adjust the governor 
unless the special adjusting tool, P/N SE20272- 
l, Mfg Code 81007, illustrated in figure 4-30 is 
wailable for making the adjustment. Adjust as 
’ollows: 


CAUTION 

Use of any device other than the tool 
illustrated in figure 4-30 will cause 


damage to the governor feature of the 
distributor. 

(a) Refer to figure 4-30 and remoi 
governor band and gasket assembly. 

(b) Turn migine over until adjustin 
screw hole appears in opening, as shown. 

(c) Remove plug with 1/8 inch alle 
wrench. 

(d) Insert slotted end of governor adjus 
ing tool firmly in the hole, engaging adjustin 
tang. Turn tool handle clockwise to decrease spec 
and counterclockwise to increase speed. One fu 
turn will change engine speed about 400 rpn 

(e) Reinstall plug with 1/8 inch Alle 
wrench. 

(f) Reinstall governor band and gask< 
assembly. 

4-52. Ignition Coil 

a. General. The ignition coil is located on th 
right side of the engine, just below the distribi 
tor. It is mounted on a bracket which is attache 
to the cylinder head. See figure 4-81. 

b. Removed. Remove the electrical leads froi 
the coil, tagging each to identify for correct r< 
placanent. Remove the capscrews which secur 
the coil to the mounting bracket or cylinde 
head. 

NOTE 

It is very important that these engines with the 
correct coil at all tunes. If a resistor-type coil is 
installed without a resistor unit, it can result in 
coil burn-out and short spark plug life 



Figure Ignition coil, removal and replaeemenL 
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NOTE 

Follow the manufacturer's instruction on use of 
the timing light. 

(4) See that timingr is 7 degrees before top 
dead center firing stroke as checked against the 
ignition -laniing quadrant and ball, figure 4t- 
29. The engine must be running at low idle 
speed, which is 400-to-500 rpm. 

f. Point and Condenser Replacement Refer to 
figure 4-30. Note that points and condensers can 
be replaceij before reinstalling distributor. 



until point gap is 0.017 inch, as meas 
round feeler gage. 

(d) Tighten screws loosened 
above and recheck gap. Readjust if 
Recheck again after first 100 hours 
(6) Install rotor and distributor < 



Figure .4-^0. Diatrihutor point and condense 
ment and adjustment (sheet 1 of 3 
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FifftireiSO. Distributor point cmd eon 
rvoloeoment and adiuatmant < r 


(1) Remove distributor cap. 

(2) Remove rotor as shown in figure 4-30 
and remove dust cover. 

(3) Refer to figure 4-80 and remove point 
lockscrew and adjusting screw. Remove points. 

(4) Remove condenser by removing attach" 
ing screw. 

(6) Install new condenser and points and 
adjust breaker points as follows: 

(a) Loosen two screws which hold con- 
tact bracket to the upper plate Screws should 
be loosened only enough to permit the bracket 
to move when a small screwdriver is inserted be- 
tween the plate-bracket notches, as shown in 
figure 4-SO. 

(b) Rotate the cam (using starter motor) 
until the rubbing block is on the highest point 
of the cam lobe. 

(c) Insert screwdriver as shown in figure 
4-30 (between mating notches in upper plate 
and contact bracket) and turn the screwdriver 


i 
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ground electrodes. This will remove oxidation 
formations from the electrode surfaces which irnir 
I* pair the sparking characteristics of the spark 
plug and will allow more accurate gap gauging. 

(6) Reset the spark plug gap by bending 
the ground (or side) electrode towards the cen- 
ter electrode. Do not attempt to bend the center 
electrode, as insulator tip fracture may result. 
Use a round wire feeler gage to measure the 
clearance between ihe electrodes, which should 
be from 0.028-to 0.033-inch. 

d. Installation. Install spark plugs and metal 
gaskets and tighten plugs finger tight. Then 
tighten them to 28- to 30-foot pounds, using a 
torque wrench if available. If not available snug 
the plugs down firmly. Do not overtighten as 
you may ruin threads in bore. 

4-54. Suppression Leads 

a. Removal. Refer to figure 4-32 for a view 
of the suppression leads. These leads aie from the 
distributor to the spark plugs and to the coil. 
The leads are removed by unscrewing them at 
the distributor and disconnecting at the individ- 
ual spark plugs. 


6. Test. Connect ends of the suppression k 
to test leads of an ohmmeter. The ohmme 
should read about 2000 ohms resistance i>er in< 



Figwte • SuppreBBUm leadt, removal and 
replacement 


Section XV. MAiNTENANCE OF MANiFOLDS 


4-55. Generai 

The intake manifold is a one-piece casting and 
supplies both cylinder heads. Each head has a 
separate exhaust manifold with its own outlets. 

4-56. intake and Exhaust Manifoids 

a. Removal. 

(1) Refer to paragraph 4-60/ and remove 
the crankcase breather lines. 

(2) Refer to paragraph 4-40 and discon- 
nect the throttle cable, the choke cable, and the 
two lines from the distributor to the carburetor 
at the carburetor. Disconnect the fuel inlet line 
and the air inlet line at the carburetor. Remove 
the four nuts and washers (fig. 4-18) which se- 
cure the carburetor to the intake manifold and 
remove the carburetor. 

(3) Refer to figure 4-33, remove the intake 
manifold mounting capscrews and lockwashers 
and remove the intake mamfold. 

(4) Remove the eight capscrews (two per 
cylinder head) which secure each exhaust mani- 
fold to the cylinder head and remove the exhaust 
manifolds. 


b. Inspection and Repair. 

(1) Clean the manifolds thoroughly and 
spect for cracks or leaks. If cracked or broki 
weld or replace. 

(2) Place the exhaust manifolds on a si 
face plate and check for warpage If warp- 
trueup on a surface grinder but replace if wai 
age is extreme. 

(3) Warpage of the intake manifold v 
require replacement as any attempt to resurft 
the intake manifold will create misalinement 
the ports to the cylinder heads. 

c. Installation. 

(1) Use all new gaskets when install!' 
mianifolds. 

(2) Refer to figure 4-33 and install exhai 
manifolds on cylinder heads, using two new ca 
screws per cylinder head. Install all bolts looi 
ly, then tighten evenly to 20-to 25-foot poun 
torque. 

(3) Refer to figure 4-33 and install the i 
take manifold. 

(4) Refer to figure 4-18 and install t 
carburetor. Tighten carburetor mounting nuts 
20-to 24-foot pounds. 
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c. Test. Refer to paragraph 2-91 for coil teat 
procedures. No repairs are possible. Replace a 
faulty coil. 

d. Installation. Refer to figure 4-81 and in- 
stall the ignition coil. 

4-53. Spark Plugs 

а. Removed. 

(1) Detach the ignition wires from each 
spark plug. 

(2) Using the proper size deep socket 
wrench, loosen each spark plug two complete 
turns only. All spark plugs loosen in a counter- 
clockwise direction. 

(3) The action of loosening each spark 
plug two turns will also looaerL-any accumula- 
tion of dirt which may be embedded iiround the 
base of the spark plug. Use a blast of com- 
pressed air to remove this debris and prevent its 
falling into the cylinder combustion chamber 
when the spark plug is removed. 

(4) Remove all spark plugs, being careful 
not to lose the metal gaskets J}6neath each plug. 

б. Test. Inspect spark plugs for obvious 
cracks, broken or severely wom'^ints, pitting, 
discoloration, or accumulations of foreign materi- 
al. Discard any spark plug not in good apparent 
condition. If available, install the plugs in a 
spark plug tester and check for adeQuate per- 
formance. 

NOTE 

Inspection, cleaning, and adjusting of spark plugs 
is recommended at 126 hour intervals. The con- 
dition of a plug and Idle color of any deposits 
found (or type of deposit) can be used to analyze 
engine performance. 

(1) Inspect the spark plug gaskets. If the 
gaskets are not flattened it is an indication that 
the spark plugs have not been properly tight- 
ened to prevent flow-by between the spark plug 
and cylinder head. This condition results in ex- 
cessive burning of the electrodes and overheats 
the insulator tip which may cause pre-ignition. 

(2) If the gaskets are flattened or com- 
pressed to the point where tiiey have become dis- 
torted (out-of-round) or tom, it is an indication 
that the spark plugs have been I tightened to the 
extent that damage may have been inflicted on 
the spark plug itself. Excessive torque often 
causes strains on the steel shell of the spark 
plug which results in cracked insulators, distor- 
tion of metal shell and gap settings, as well as 
blow-by between the comiKment parts of the 
spark plug. 


(8) If the gasket is properly a 
(approx, half of original thickness) i 
flat, clean, even surface, it is an indie 
the spark plugs have been properly ii 

(4) Inspect the condition of the \ 
The ex^t of service to which a spark 
been subjected is generally best indical 
degree of wear of the electrodes. Whei 
ter electrode has become worn awa; 
ground electrode has become so badly 
the sparking area that resetting of t 
either difficult or impossible, the spai 
not fit for further efficient engine sei 
ifxleaned. 

to. Cleaning and Adjusting. 

(1) Regardless of the condition c 
gaskets, they should be removed from 
plug before cleaning. If new replace 
kets are available, the old ones shouJ 
carded. 

(2) Before abrasive cleaning, a 
plugs which have oily deposits on the 1 
or (he outside of the spark plug shoi 
greased by brushing with a suitabl 
which will dry quickly by wiping wit 
or by air blast. Failure to do this 
fouled spark plugs will result in packi 
cleaner abrasive inside the firing et 
spark plug. 

(8) Place the spark plug in th 
cleaner adapter of the correct size, 
spark plug at the terminal end and wl 
ing the abrasive blast, "wobble” the t 
spark plug in a circle. By this method 
sive will be able to properly clean the 
top and the electrodes. Three seco 
should be sufficient to clean most spt 
However, the extent of cleaning time 
limited to that which is necessary to 
the deposits on the insulator nose, 
use of the abrasive blast will wear awi 
sulator, causing irreparable damage to 
plug. Visual inspection will indicate 
spark plug has been properly cleaned. L( 
sive remaining inside the firing end , 
removed by the "air blast” Jet on th< 
Do not use picks or screwdriver to r< 
posits inside the firing end of the sp 

(4) Remove loose Wirasive or othi 
material from the spark plug thread 
brass wire brush. 

(5) Before setting the gap of i 
spark plug, pass a thin point file or 
between the sparking areas of the a 
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Figure i-SS, Intake and exhauet manifold, removal and replacement. 


(5) Refer to paragraph 4-31 and connect 
fuel, air, and distributor lines, and throttle and 
choke cable to the carburetor. 


4-57. General 

The engine oil system consists of the supply of 
oil contained in the engine crankcase, and the 
oil pump, filters, tubing, temperature sensing 
device, the dipstick, and the openings in the 
crankcase through which oil is added or drained. 

4-58. Engine Crankcase 

a. Crankcase Inspection Remove the engine 
oil dipst’ck, figure 4-34, wipe it dry with a clean 
lint free cloth, reinsert it in the dipstick open- 
ling and withdraw it If oil level is below the 
FULL mark, servicing is required. Inspect the 
crankcase oil pan to see that no leaks are appar- 
ent and that the pan is not damaged. 

6 Crankcase Service, Pour the necessary 
amount of lubricant of the type specified in the 
current LO into the engine crankcase to bring 
the oil level to the FULL mark on the dipstick. 
Always shut the engine down for a few minutes 
before checking oil level. This will allow oil in 
the engine to return to the crankcase. Refer to 
figure 4-35 and drain the lubricating oil from 
the crankcase at the intervals prescribed in tlie 
current LO. 


(6) Refer to paragraph 4-60/ a 
lines removed. 


ChaTige oil filter elements as shown in flg^- 
each time crankcase oil is changed. 

4-59. Full-Flow Oil Filter 

a. General. The full-flow oil filter is 
to separate and remove injurious part 
the engine oil before they enter the 
spring loaded pressure relief valve is 
the filter base. This valve prevents 
pressure in the system in the event thal 
becomes clogged. 

b. Service and Replacement. The fil 
be removed for easiest servicing. To d( 
to figure 4-86 and proceed as follows 

(1) Remove the square head ] 
(15) in the oil filter body (3) and dn 
filter completely. 

(2) Remove the three capscrews ( 
ing the filter assembly to the crankcai 
move from the engine. 

(3) Turn out the hold-down bolt 
remove the oil filter body (3). The 
spring (4) and element (5) are free 
moved. Discard the filter elements 


Section XVI. MAINTENANCE OF CARRIER ENGINE OIL SYSTEM 

NOTE 


4-34 





STEP 2*:; REMOV^m 

AND ADC> oil as 
^ see that OtL-RIACHES PULL 
MARK ON D1PST4CK. 
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Figure i-Si. Checking and servicing engine oil pan. 



^ I 

STEP 2, *R«l'f6l40L«^4*34 ANe ^ 
ADb NEW dl. 

STEPS. CHECK level USING DIP- ' 
STICK OR BY REMOVING LEVEL 
PLUG SHOWN HERE, 
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(4) Clean all parts (except the filter ele- 
ment) and dry thoroughly with compressed air. 

(5) Check the operation of the pressure re- 
lief valve in the filter base Be sure the ball 
does not stick or bind. 

(6) Place a new body-to-base gasket (14) 
in the filter base. The gasket must lay flat to 
form a good seal 

(7) Place a new filter element (5) on the 
filter base The larger opening in the element 
faces the filter base Set the filter spring (4) on 
the filter element Inspect the base edge of the 
filter body to be sure it is not bent or nicked 

(8) Place the washer (2) on the hold-dowm 
bolt (1) and slide it through the body (3), 
spring (4), and element (5). Tighten the bolt 
aJfter being sure the filter body is properly cen- 
tered in the base. 

(9) Replace the pipe plug (15) in the fil- 
ter body and tighten. 

(10) Scrape and clean the gasket surface of 
the filter base and mating surface on the crank- 
case. Install new gasket and secure the filter as- 


Figure Jr~35. Draining engine oil pan. 

sembly to the crankcase with three capscre)^ 
After warming up the engine, check the filt 
and connections for leaks. 

4-60. Oil Cooler and External Lines 

a. General. The oil cooler is a self-contain 
unit mounted on the “V” of the engine und 
the intake manifold. In extremely heavy du 
service or very hot climate, the oil cooler is 
safety feature to assure safe lubricating oil tei 
peratures, maximum bearing life, and oil eco 
omy. In colder climates, the oil cooler works 
reverse while the engine is warming up, by hef 
ing the crankcase oil quickly for proper engi' 
lubrication and sludge control. 

b. Oil Cooler Removal. Remove the oil cool 
as follows: 

(1) Refer to paragraph 4-56 and remo 
intake manifolds. 


■ •va 


8 24 
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, Water crossover pipe 
. Nut (4) 

. Sleeve (4) 

, Elbow (2) 

Gasket 
. Gasket 
. Oil cooler 
Cover (front) 

Figure 


9. Pipe plug 

10. Connector 

11. Cooler inlet pipe 
L2. Capscrew 

18. Gasket 
14. Cover (rear) 

15 Nipple 
16. Clamp 

4-57. Oil cooler and external 


17. Water outlet hose 

18. Capscrew 

19. Lock washer 

20. Pitting 

21. Pipe assembly 

22. Fitting 
28. Tee 

24. Pipe plug 

r, service and replacement 
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1. Hold-down bolt 

2. Shell washer 

3. Filter body 

4. Filter spring 
5 Filter element 

G. Relief valve plug 
7. Relieve valve gasket 
8 Relief valve spring 


9 Relieve valve ball 

10. Filter gasket 

11. Filter base 

12. Washer 

13. Capscrew 

14. Body-to-hose gasket 

15. Pipe plug 


Figure i-S6. Engine full flow oil filter, service 
and replacement. 


(2) Refer to figure 4-87 and remove water 
crossover pipe (1). Disconnect cooler inlet pipe 


(11). Disconnect pipe assembly (21) 

( 20 ). 

(3) Remove capscrews (18) and 
ers (19) which secure covers (8 and 
engine block. There are five capscrew 
the oil cooler from the engine. 

NOTE 

Cover oil cooler mounting bosses on the cr 

so that foreign material can not enter the i 

c. Oil Cooler Service. Service as foil 

(1) Remove covers (8 and 14. i 

(2) Immerse oil cooler (7) in i 
cleaning solution. Drain and blow ou‘ 
vent and foreign material inside the < 
ing clean dry compressed air. Be sur 
sages are clean and clear before insh 

(8) R^lace covers (8 and 14), \ 
gaskets (6). 

d. Oil Cooler Installation. 

(1) Install new gaskets (5 and 11 
stall oil cooler (7) with capscrews (18) 
washers (19). 

(2) Reinstall pipes (1 and 11) an 
pipe assembly (21) at fitting (20). 

(8) Reinstall manifolds (para 4- 

e. External Lines. 

(1) Removal. Refer to figure 4r-? 
move external oil line (21) which coi 
lubricating oil cooler to the air compre 

(2) Replacement. Refer to figure 
replace any damaged external line 

f. Crankcase Breather and Vent Tul 

(1) Removal. Refer to figure 4-2 
move any defective component of the 
ing. Annually, replace hose (6, fig. 

(2) Service. Service of the vent ti 
sists of keeping all connections pr( 
cured. 

(3) Installation. Refer to figure 
install vent tubing. 
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1. Hose clamp 

12. Fitting 

23. Nut 

2 Hose 

13. Nut 

24. Fitting 

3 Hose clamp 

14. Tube 

26. Elbow 

4. Vent tube 

15. Nut 

26. Hose 

5 Hose clamp 

16 Fitting 

27. Hose clamp 

6 Hose 

17, Hex fitting 

28 Fitting 

7. Hose clamp 

18. Elbow 

29. Hose clamp 

8 Fitting 

19. Insert 

30. Fitting 

9 Elbow 

20. Nut 

31. Elbow 

10. Hex fitting 

21. Tube 

32. Fitting 

11. Elbow 

22. Nut cover 

33. Insert 


Figure 4S8. Crankeaae breather and vent tubing, removal, aerviee, 
and replacement. 


4-38 
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Section XVII. MAINTENANCE OF ACCESSORY DRIVE MECHANISM 


. General 

Customarily, only the flexible core of the speed- 
ometer or tachometer drive is replaced and a 
method of replacing it is described below. In the 
event that the entire cable must be replaced, a 
method of replacing it is also described. The 
tachometer drive cable is connected to the engine 
between the banks of cylinders, just forward of 
ihe air cleaner. 

4-62. Speedometer and Tachometer Drive 

a. Flexible Core Replacement. Loosen the 


knurled nuts at each end of the flexible drive 
cable and remove the end. Withdraw the flexi- 
ble core from within the sheath. Install a new 
flexible core in the sheath from the gage end 
and attach the ends of the flexible drive with 
the knurled nuts. 

b. Drive Cable InetaUation. Install the new 
drive cable in the same clamps as the old cable 
and attach the ends of the cable with the 
knurled nuts. 



Section XVIII. MAINTENANCE OF CARRIER ENGINE ASSEMBLY 


4-63. General 

Engine components and engine connected items 
which are the responsibility of organizational 
level maintenance are included in this section. 
These items include the engine clutch release 
mechanism, the two transmission shift mechar 
iiisms, and the engine valve covers. 

4-64. Engine Service and Test 

а. Service. Clean, inspect, and lubricate the 
yirrier engine in accordance with instructions in 
LO 5-3810-294-12/4. 

б. Compression Test. A compression check 
must be made with all spark plugs removed, the 
hrottle wide open and the engine air cleaner re- 
moved Compression should be uniform, not to 
jxceed 10 psi between the highest and lowest 
‘ending per cylinders at normal cranking speed. 
Compression readings will deviate considerably 
'rom specifications due to crank speed, altitude, 
ind ambient temperature Therefore, the speci- 
’ications listed in paragraph 3-76(2) are to be 
ised as a basic guide. 

NOTE 

The best indicaticm of valve or ring leakage is to 
detect those cylinders not conforming to the allow- 
able 10 psi variation 

t-65. Valve Covers 

a. General. Two valve covers are provided, 
me for each bank of the engine. There will be 
10 need for normal periodic removal and replace- 
nent of these covers since valve tappets are re- 
placed on this engine by non-adjustable hydrau- 
ic valve lifters. 


6. Removal and Replacement. If required due 
to oil leaks, refer to figure 4r-39 and remove 
and replace valve covers. Always replace the 
cover gaskets when covers are removed unless 
replacement gaskets are unavailable and the old 
gaskets are in good condition. 

4-66. Rocker Arms 

a. General. This engine is provided with hy- 
draulic vavle lifters instead of the more common 
tappet arrangement. The valve lifters consist 
pnmarily of a body, plunger, spring, and check 
valve. The purpose of the assembly is to keep 
the rocker arm in tight contact with the end of 
the valve (zero valve lash), thus eliminating the 
need for periodic valve tappet adjustments. 

6 Adjustment. Because of the use of hydrau- 
lic valve lifters, there is no need to adjust valve 
tappets on this engine. 

4-67. Engine Clutch Controls 

a General. The engine clutch can only be ad- 
justed when it is removed and reinstalled. There- 
fore, this paragraph is restricted to clutch con- 
trol adjustment and inspection. 

b. Inspection. Inspect the clutch pedal free 
travel by depressing the clutch pedal by hand 
until resistance is felt. Release the pedal. Meas- 
ure the distance the pedal travels. It should be 
between 3/4-and 1-inch. If not, it must be ad- 
justed. 

c. Adjustment. Refer to figure 4-40 and ad- 
just the clutch. 




a. General All controls described in this 
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paragraph are mechanical linkages All adjust- 


ments consist of restricting linkage movement 
within desired limits. 


Figure h-UO, Clutch control adjusi 


b Adpistment, Refer to figure 4-41 and ad- ments need not ordinarily be re 

just the length of rods (6, 8, or 10) if required should never be required unless pa 

to obtain proper shifting action. These adjust- moved. 


4-40 



INI 





4. Bracket, controUever 

t S minafer case control 
7, Lever, idler 

i 


•r, j I L/n -nnfgr case control, rear 
8. Bod, transier c^ 

11. Idler, lifter rod 

S bS, W Srol 

14. Rod, main transmi^^ 


.nl 14. Bod* main — 

X,XMA.NT«.AN«O.STB«.NeASSe«.V 

Section WX.M ^ 


4-69. General consists of 

The power Steering .\^on- 

4.T0. Power ’’’[^/^"tr'tteerioS P”™ 

and the pump 4r"' jhe cup 

vdrTntorsuitable c^tein^^ 

(2) Refer to fig'i relieve power steer 

r Wt'SXwft «.» P0«' 

lines. 


^.crulhua 

,4) Brfer to S” ntl^kwasheru und t 
juBttoe uapto”*";^;* pump >u »» 

the e 4-44 and «mo« “ 

(6) Refer t» reservoir. Note th 

cepluce tou.P<;»“ W* 'av'l m 

tddirto m“murh ou dtp.«ch vrheu ret 
rtamngreeeruoir. ^ 

i- '’““'p'^'Xrn'iu figure 

c. Belt tension 'which should 

1/2 inch midspa ^ 

d Reservoir as follows. 

“ to'Cre 4-42 and 

to“C^e 4-44 m>4 " 

replace reservoir. 



ivi 


NOTE 



Figure Draining steering fluid. 
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Figure 4-4S Power steering pump and belt, removal, 
adjustment and installation. 


When filling reservoir, one man must po 
fluid into ^e reservoir while another m 
stalls the cap nut (fig. 4-42). In this wj 
tapped in Ihie line will be reduced. This : 
can be bled of remaining air by tumii 
steering wheel back and forth a few times. 

4-71 . Hoses, Lines, and Fittings 

Refer to figure 8-2 and remove or re 
fective hydraulic steering system hoses, 
fittings. Be sure to prevent fluid from 
ing any brake or clutch, and clean up ai 
fluid immediately. 

4-72. Drag Link 

а. Removal. Refer to figure 4-45 an' 
the drag link. 

б. Installation. Refer to figure 4-4£ 
stall the drag link. When tdghteninj 
plug, tighten the plug until it is snug. T 
off until the slot lines up with the cotte 
stall the cotter pin. Connections at tht 
arm end of the drag link are the same. 

4-73. Tie Rod 

a. Removal. Remove the tie rod as f 

(1) Block the tie rod so that it car 

(2) Refer to figure 4—46 and rei 
cotter pin, nut, and tie rod pin. Remoi 
rod. 

h Replacement Refer to figure 4-4( 
place the tie rod. 

4-74. Steering Wheel and Steering Coli 
Assembly 

a. Steenng Wheel Replacement of 
ing wheel is covered under the topic t 
ton Removal Refer to paragraph 4-25 
move or replace the steering wheel. 

b. Steering Column. Refer to figure 
remove or replace the steering column. 


4-42 




Figure i-ii. Power steering reservoir service and replacement. 
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Figure i-46. Tte rod, removal and replace 
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Ftgure i-i7. Steering column, exploded view. 
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Section XX. MAiNTCNANCE OF AIR BRAKE SYSTEM 


4-75. General 

Fijrure 4-48 is a pipdng diagram of the air brake 
system for the entire carrier. It also includes tiie 
windshield wiper motor and the low air pres- 
sure alarm. Items identified by "both a number 
and a letter of the alphabet (for instance, SC) 
indicate that a detailed view of that item is to 
be found on sheet 2 of figure 4-48. 

4-76. Brake Chambers 

a. Removal. Rrfer to figure 4-49 and remove 
the front wheeil brake diamber. Refer to figure 
4-50 and remove the rear wheel brake chamber. 

h. Installation. Refer to figure 4-49 and in- 
stall the front wheel brake chamber. Refer to 
figure 4-50 and install the rear wheel brake 
chamber. 

4-77. Alcohol Evaporator 

a. General. The purpose of the alcohol evap- 
orator is to permit vaporized alcohol to be drawn 
into the air brake piping. This vapor prevents 
any possibility of loss of braking action due to 
freezing of water vapor in the system compo- 
nents. The device consists of a casting whidi 
forms a support for the reservoir, as shown in 
figure 4-51. Ordinary methyl alcohol is used in 
the system. 

h. Removal Disconnect the lines to the evap- 
orator and remove the nuts and lockwashers 
which secure the evaporator cap. Unscrew the 
cap from the reservoir to disassembly. 

c. Repair To determine if the evaporator is 
operating properly, start the carrier engine and 
check to see if air bubbles pass through the 
alcohol in the reservoir. If bubbles are seen 
passing through the reservoir, the evaporator is 
operating properly. If no bubbles are present, 
remove the alcohol evaporator as previously in- 
structed in this paragraph. Then, repair tiie 
alcohol evaporator as follows: 

(1) Remove the strainer in the evaporator 
cap and clean thoroughly, using a suitable sol- 
vent. 

(2) Replace the filler cap gasket and the 
cap gasket. 

(8) Check to see that both lines to the 
evaporator are tight at end where they are at- 
tached to the compressor intake manifold and 
the compressor governor. 


d. Installation. Refer to figure 4-61 a 
stall the alcohol evaporator. Be sure lines 
evaporator are secure and check to see t 
bubbles can be seen passing through the 
orator when the compressor is compressh 
To do so, remove filler cap. 

4-78. Air Reservoirs 

a. General. The only reason for remo\ 
repladng a reservoir normally will be pi: 
of the reservoir from an outside source. 
ly, it is recommended that the reservoirs b 
pletely drained by removing the lowes 
connection and allowing all air, water, sec 
and oil trapped in the tank to drain. 

h. Removal. Refer to figure 4r-52, disc 
all air lines, and remove the air reservoir, 
are three air reservoirs used on this machi 
the removal and replacement procedures 
are basically the same. 

c. Installation. Refer to figure 4-52 a 
stall an air reservoir. 

4-79. Valves, Hoses, and Fittings 

Refer to figure 4-48 and remove and rei 
defective valve, hose, or fitting. 

4-80. Service Brakes and Shoes 

a. General. The front and rear brakes s 
actuated two-shoe brakes. 

b. Adjustment. Adjustment of all 
brakes is the same, regardless of which w 
involved. Adjust service brakes as follow 

(1) Jack up the wheel at which the 
is to be adjusted so that it does not conti 
ground. 

(2) Spin the wheel and keep it sj 
through step (4) below. 

(3) Refer to figure 4-49, push in th 
ing sleeve and turn the adjusting screw ur 
brake rfioe just makes contact with the 
drum. This point will be apparent, since 
the point at which the wheel will slow 
Use an open end or socket wrench to tu 
adjusting screw and hold the locking sk 
as far as it will go. 

(4) Back off on the adjusting screv 
the wheel just turns freely. Allow the 1 
sleeve to return to the upper (locking) p 
in order to maintain the adjustment just 
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[V-4 di^dn valve 

70. Air horn 
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186. Roundhead machine serefw with 

P-S control valve 

71. Hose coupling (service) 

lodcwasher and nut 

laff indicator 

72. Coupling hose (emergency) 

137. Hex head capscrew, with nut and 

Hndshield wiper 

73. Dummy coupling 

lockwasher 

>ifferential lockout valve 

74. Dummy coupling 

138. Hex head capscrew, with nut and 

•uzzer 

75. Service tag 

lockwasher 

toplight switch 

76. Emergency tag 

139. Tube 

ow pressure indicator switch 

77 Cutout cock 

140. Tube 

ube 

78 Check valve 

141. Tube 

tandard pipe spacer 

79. Drain valve 

142. Tube 

tandard pipe spacer 

80. Safety valve 

148. Tube 

uick disconnect 

81. Double check valve 

144. Tube 

oupling pipe 

82. Air reservoir 

•146. Tube 

lo«ie nipple 

83. Quick disconnect 

146. Tube 

educinji^ bushing 

84. Alcohol evaporator 

147. Tube 

rass pipe plug 

85. Lunit-and quick-release valve 

148. Tube 

alvanized pipe plug 

86. Pressure protection valve 

149. Tube 

rommet 

87. Hex pipe nipple 

160. Tube 

rass pipe plug 

88. Control valve 

161. Tube 

dapter tee 

89. Non-charging valve 

162. Tube 

treet tee 

90. Air reservoir 

168. Tube 

Ibow 

91, Tractor protection valve 

164. Tube 

onnector 

92. Manifold fitting 

165. Tube 

ee 

93. Frame tee 

166. Tube 

'ee 

94. Check valve 

157. Hex head capscrew, with nut and 

0® Elbow 

95. U-bolt 

lockwasher 

onnector 

96. Tube clamp 

168. Tube 

0® Elbow 

97. Tube clamp 

169. Tube 

5® Elbow 

98. Hex pipe nipple 

160. Loom 

lale connector 

99. Roundhead machine screw with nut 

161. Loom 

Tale connector 

and lockwasher 

162. Loom 

Tale elbow 

100 90® Elbow 

168. Loom 

lale elbow 

101 Reducing bushing 

164. Loom 

lale conector 

102. Anchor coupling 

166. Hex head capscrew, with lock- 

loundhead machine screw, with 

108. Anchor coupling 

washer and nut 

lockwasher and nut 

104. Tube clamp 

166. Street elbow 

iloundhead machine screw, with 

105. Hose spring 

167, Connector 

lockwasher and nut 

106 Spring clip 

168. Hex head pipe plug 

7ex head capscrew, with lock- 

107 Spnng clip 

169 Hex nut with lockwasher 

washer and nut 

108 Clamping stud 

170, Female connector 

0® Elbow 

109 Compressor discharge line 

171. Male run tee 

lale connector 

110. Hose assembly 

172, Male run tee 

dale connector 

111, Hose assembly 

173. Pipe coupling 

lose assembly 

112. Hose assembly 

174. Male connector 

lose assembly 

113 Hose assembly 

176. Male elbow 

lose assembly 

114 Pipe plug 

176 Male elbow 

lose assembly 

115 Reducing bushing 

J77 Male elbow 

lose as*?embly 

116 Reducing bushing 

178. Tube 

lose assembly 

117. Reducing bushing 

179 Tube 

lose assembly 

118. 46° Elbow 

180. Pipe coupling 

lose assembly 

119 Tee adapter 

181. Close pipe nipple 

lose as'^embly 

120 Tee 

182. Connector 

Tose assembly 

121 90® Elbow 

183. Tube union 

^ose assembly 

122. Union tee 

184. Connector 

lose assembly 

123. Tee 

186. Male dust plug 

Tose assembly 

124. 90® Elbow 

186. 90® Elbow 

Roundhead machine screw, with 

126. 90® Elbow 

187. Tube 

lockwasher 

126. 90® Elbow 

188. Connector 

Eloundhead machine screw, with 

127. 90® Elbow 

189. Tee adapter 

lockwasher and nut 

128. Connector 

190. Male connector 

Valve cover 

129. Connector 

191. Hex head pipe plug 

dale connector 

130. Connector 

192. Street elbow 

\ir pressure sending umt 

131. Street elbow 

198. Tube 

>0® Male elbow 

182. Street elbow 

194. Loom 

Tube 

133. Reducing bushing 

195. Male connector 

Roundhead machine screw with nut 

184. Tube connector 

196. Hex nut with lockwasher 

and lockwasher 

186. Roundhead machine screw with 

197. Street dbow 

Reducing bushing 

lockwasher and nut 


Figure J^-48 (1) — Continued. 

4^ 
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Figure ^- 4 ^. Air brake system piping diagram, valves, bases, and fittxngs, removal and replacement (Sheet S of 3) 
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F^fwrt ^r-^8, Air brake system piping diagram, valves, hoses, and fittings. 
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Figure i-50. Rear wheel brake chamber, removal and replacement. 

ON-OFF valve, both of which are used only at b. Removal and Replacement To remove dun 

the front of the crane, in the “Emergency’’ cir- my couplings, disconnect the air lines at tt 
cult Note that the ON-OFF valve is shown an swivel fittings, figure 4-54, unscrew mountin 

the OFF position and should remain in that po- nuts on each sdde of the bracket, and remoi 

sition, except when the crane is being towed. the dummy couplings. 


I 











rt, -r* 

4 


, /i 


Rtt.E4tS€'AU./^i|:BkAKE 

m%sum v' 

Wf^m2. RIMOVl'^lJCK ADJUSTER 
COTTER PIN AND PIN. 
STEP 3. UNSCREW AIR LINE CON- 
NECTION TO REAR OF 
BRAKE CHAMBER AT 

SWIVEL CONNECTION. 

^LOCKING STEP 4. REMOVE MOUNTING NU' 
SLEEVE AND WASHERS, 
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Figure i-i9. Fi ont wheel brake chamber, removal and replacement. 


c Brake Shoe Removal Remove brake shoes 
as follows: 

(1) Jack up the axle of the wheel to be 
worked on and block the axle so that the wheel 
IS supported off the ground Be sure the naa- 
chine IS adequately blocked to prevent tipping 

(2) Refer to paragraph 4-85 and remove 
the wheel Remove the brake drum nuts shown 
in the illustration and remove the brake drum 

(3) Refer to figure 4-53, remove the shoe 
retirni spring, remove the “C” washers fi-om 
guide pins and anchor pins, and remove the 
brake shoes. 

d Brake Shoe Installation 

(1) Refer to figure 4-53 and install brake 
shoes 

(2) Refer to paragraph 4-85 and install 
the wheel. 


4-81. Dummy Couplings 

a General Trailer dummy couplinj 
54) are provided both at the front of 
and at the rear. In addition, couphi 
cated between the rear of the carrier 
a “jumper” connection between the c 
the rear of the outrigger box. The di 
plings are used to connect the crane 
vehicle similarly equipped. The cran 
another vehicle when the othei vel 
tached to the rear pintle hook and 
dummy couplings are connected to th< 
hide. The crane can be towed by « 
hide when the front pintle hook is i 
ly connected to the other vehicle and 
couplings are connected to the towi 
Figure 4-64 shows a check valve and : 


■ ■*1 




FRONT AXLE / FRONT AXLE INTERAXLE 

AND DIFFERENTIAL PROPELLER SHAFT DIFFERENTIA! me 38 i 0-294.20/4-55 
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Figure 4-54. Dummy couplings, removal and replacement. 

Section XXI. MAINTENANCE OF CARRIER DRIVE TRAIN 


4-&2. General 

There are two differentials and four propeller 
shafts in the earner dnve train which require or- 
granizational maintenance as described in the 
follow mg’ paragraphs 

4-83. Propeller Shafts 

a General Refer to figure 4-515 for location 
of the piopeller shafts All four piopeller shafts 
are identical in construction, except foi length 
and termination (flange or lock-strap mounting) 

b Removal and Installation Refer to figure 
4-55 and remove capscrew's, lockw'asheis, and 
nuts to disconnect flange mountings To discon- 
nect lock strap connections, bend the lock straps 
away from the capscrews and remove capscrews, 
lock straps, and bearings. Install flange or lock 
strap mounted propeller shafts as shown in ftff- 
ure 4-55. 


Norr 

After capscrews .md hxk -trips lunc 1 m 
lTin\pd, pi ice bi,\ss drift In tlir MMiter nf 
iind tap w"ith htUiiJiier Ln Innsi n ImiImd^ ( d 
Tn()\e beaunjrs and caps from \,)kc 

4-84. Front Axle Differential 

fi General The fiont ;i\]p rliffp^eji 
4-55) IS a double-reduction unit wind 
a spiral bevel pinion ^eai and helical sf 
to control drive torque to the front 

h Service Refer to the cuiient issue 
3810-294-12 for lubrication instiaiction 

4-85. Rear Axle Differential 

a General. The forward-rear axle 
(fig. ^55) IS equipped with an inte 
ferential which divides drive torque be 





forward-rear and rear-rear axle assemblies. The 
differential incorporates a lockout device which 
converts the rear tandm assembly to a through 
drive type tandem. The differential lockout is 


actuated by an air chamber and c( 
the carrier cab. 

6. Service. Refer to the curreni 
6-3810-294-12 for lubrication inst 


Section XXII. MAINTENANCE OF WHEELS, TRACK AND SUSPENSION 


4-86. General 

Pierure 4-56 shows a typical left wheel. Note 
tiiat the letter L is stamped on the ends of the 
wheel mounting studs. This indicates that the 
mounting studs have a left hand thread and that 
the nuts must be removed by turning in a clock- 
wise direction. Wheel mounting studs marked 
with the letter R are normal right hand studs 
and the nuts are removed in the usual counter- 
clockwise direction. 

4-87. Wheels, Tires, and Tubes 

0 . Wheel Removal. Always jack the axle from 
which the wheel is to be removed up and install 
firm, solid blocking beneath the axle. Block the 
axle so that it can not fall when the wheel is 
removed. Then, refer to figure 4-66, remove the 
ten wheel mounting nuts and remove the wheel. 

b. Wheel Installation. Install the wheel as 
shown in figure 4r-66. 

c. Tire and Tube Removal. Remove the wheel 
as instructed above. Then proceed as follows: 

(1) Remove the valve core from the valve 
stem and be sure all air is allowed to escape 
from the tire. 


inside of the inner tube) and tl 
from tile tire. 

(6) Inflate the tube, place i1 
locate the l«ik by means of escapin 
and patch the leak using either 
patches. 

d. Tire and Tube Installation. I 
and tube on the wheel as follows 

(1) Place the inner tube in tii 
stall the flap beneath the tube. ' 
protect tire tube from damage w 
tube assembly is placed on the wt 

(2) Place the wheel inside the 
opening in the wheel lined up \ 
valve stem. The wheel will be off 
lattonship to the tire, with the 
closest to the stem. Insert the valve 
the wheel and place the valve steir 
stem to prevent the stem from c 
the wheel. 

(3) Center the wheel in the 1 


WARNING 

Air in the tire can cause serious injury 

to personnel attempting to remove tires 

from wheels. 

(2) Using a suitable hammer, preferably at 
least 6-pounds in weight, strike the tire at 
points near the ring until the ring breaks loose 
from the tire. Start at the ring split and work 
around the ring. 

(3) Insert a suitable tool in the slot in the 
ring and pound the ring in at a point 180 degrees 
from the ring split while piying out at the ring 
slot Pry until the ring is loosened and projects 
above the wheel rim. Then pry the ring out of the 
rim, proceeding progressively around the ring 
from the slot. 

(4) Using the hammer used to remove the 
ring, break the tire bead loose from the wheel 
then turn the wheel over and break the tire bead 
loose from the wheel at the other side. Remove 
the wheel from the tire. 

(6) Remove the flap (a circular piece of 
flat rubber-like material which fits around the 

4>S8 



Figure 4-5ff. Tirea and wheels, removal 


iifi 


(4) Using a suitable tool, startiiig at the 
^^ng split, force the ring into place around the 
^Huge of the wheel rim. 

^ NOTE 


It is very important that all rust, corrosion, and 
accumulated dirt be removed from the ring and its 
seating surface on the vrheel rim. 


(5) With the ring installed, turn tiie tire 
over so that the ring side is facing the ground. 
Using an air hose from the side opposite the 
ring, inflate the tire. 


WARNING 


Always inflate the tire from the ride 
opposite the ring. If the ring is impro- 
perly installed, air pressure may cause 
it to fly off the wheel and serious in- 
jury to personnel may result. 


(6) Install the wheel-tire on the vehicle. 


4-88. Shock Absorbers 

a. Removal. Refer to figure 4-67 and remove 
the shock absorbers. 

h. Installation, Refer to figure 4-67 and in- 
j^stall the shock absorbers. 



Figure 4-5T. Shock absorhere, removed and repUicemen 

Section XXMI. MAINTENANCE OF PNEUMATIC COMPRESSOR 


4-89. General 

The air compressor is lubricated by oil from the 
engine system and cooled by water from the en- 
gine system. Therefore, lubrication and cooling 
depend upon proper lubrication and cooling for 
the engine Intake aar is taken from the clean 
air side of the engine air cleaner. 

4-90. Compressor Assembly 

a. Adjustment. The governor should be ad- 
justed so that it starts compressing air when 
pressure drops to 106 psi and stops compressing 
air when pressure reaches 126 psi. To adjust, 
proceed as follows: 

(1) Start the engine and build up air pres- 
sure in the air brake system. Check the gage 
pressure at the cab air pressure gage at the time 


the governor cuts off compression. Pressui 
should be 125 psi. 

(2) With the engine still running, make 
senes of brake applications to reduce reservoi 
air pressure. Note the pressure at which th 
governor starts the compressor. This pressui 
should be 105 psi. Before adjusting, it is recoir 
mended that the gage board pressure gage b 
checked with an accurate independent gage, i 
one is available. 

(3) Remove the governor cover (fig. 4-68] 

(4) Refer to figure 4-59 and loosen the ac 
justing screw locknut. With a screwdriver, tur 
the adjusting screw counterclockwise (viewe 
from above) to raise the pressure settings. Tur 
the screw clockwise to lower the pressure sel 
tings. Both the starting and stopping pressui 
settings will change by an approximately equt 
amount 



(5) Recheck the starting and stopping points 
of the compressor as descnbed (1 and 2 above). 
Then tighten the adjusting screw locknut. In- 
stall the governor cover. 

b. Removal. Remove the air compressor as 
follows: 

(1) Refer to paragraph 4-49 and release 
alternator belt tens|o^ Lift the belt off the com- 
pressor drive sheave,' 

(2) Refer to flgdre 4-58 and disconnect the 
two alcohol evapor^^ lines which go to the air 
compressor iiiEtg^CTnifold and governor at the 
swivel fittis^.' 

(8) Remove ^^^igompressor discharge air 
line by reeving th4;^^aching nuts and lock- 
washers. ^ . 

(4) Remove ^mpressor intake air line 
by removing the attaching bolts and lockwash- 
ers. 

(5) Refer to figure 4-o8 and disconnect the 
oil line to the compressor. 

(6) Refer to figure 4-58 and discontiect the 
water lines to the compressor mounting bolte 
and lockwashers and remove the air compressor 



Figure i—68. Ait compressor, removal and 
replacement, (sheet l oft) 



Figure U-58, Air compreasor, removal 
replacement, (sheet 2 of 2) 

c. Installation. Install the air comp 
illustrated in figure 4-58 Replace al 
and check governor adjustment as des 
a above before returning the machine 1 


COVER 


PISTON 


ADJUSTII 



RETAINING RING 
\ 

UPPER SPRING 
SEAT 

PRESSURE SETTING 
SPRING 

SPRING GUIDE 

LOWER SPRING 
SEATS 

GROMMETS 


INLET & EXHAUST VALVE 


INLET-EXHAUST 

VALVE SPRING ME 3810 - 


Figure 4-S9. Air compressor governor Oi 


4-60 



TM 5-3810-294 



Check all water, air, and oil lines to be sure 
there are no leaks Refer to paragraph 4-49 and 
adjust the alternator belt tension since the alter- 


nator belt also drives the compressor. 


4-91. Alcohol Evaporator Strainer 

Refer to paragraph 4-77c for removal and 
placement of the alcohol evaporator strainer. 


Section XXIV. MAINTENANCE OF FRAME COMPONENTS 


4-92. Boom Rest 

а. Removal. Refer to figure 4-60 and remove 
the boom rest. 

б. Replacement. Position boom rest as shown 
in figure 4-60 and install lockwashers and cap- 
screws. 

4-93. Pintle Hook 

а. General The pintle hook (23, fig. 4-61) 
is mounted on the rear outrigger box. 

б. Removal Remove the cotter pun (11) and 
nut (12) and remove the luntle hook (23) from 
the rear outrigger box. 

c. Repair Replace the hinge pin and chain if 
broken or damaged. 


d. Replacement. Install the pintle hook in 
rear outrigger and secure with nut (12) and ( 
ter pm (11). 

4-94. Outriggers 

a. Replacement. Refer to figure 4-62 and 
move and replaxie the outriggers. 

b. Repair. Refer to figure 4-61 and ran 
any rust or corrosion from the outrigger bei 
and boxes and paint in accordance with TM 
213. Replace any damaged or bound outrig 
beam roller or jack screws and damaged out 
ger box pins, eye pins, or capscrews. Report 
broken or cracked welds to ^rect support mi 
tenance. 



ME 3810.294-20 4-« 


I 


Figure Boom rest installed. 
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STEP 1. 
STEP 2. 
STEP 3 


OUTRIGGER^SO THAT^T WM^ OUTRIGGER BOX PINS, BLOCK 

REMO\pE°CAp\rRPw[ pyT pLc^IJn OUTRIGGER PINS ARE REMOVED 

UNDER CARRIER ^ OUTRIGGER BOX PINS REMOVE OUTRIGGER FROM 

rN°STALTo°UT^R'lGG¥R'’B^^^^^ J° FORMAL POSITION WITH JACKSCREWS. 

INb( ALL UUTRIGGER BOX PINS, EYE PINS, AND CAPSCREWS AS SHOWN 




Figure j^-62. Outrigger, removal and replacement (sheet 2 of 2) » 

Section XXV MAINTENANCE OF FIRE EXTINGUISHER AND TOOL BOX 


4-95. Fire Extinguisher 

Replace fire extinguishers which have been 
used, the seals of which have been broken, or 
which have lost weight of 1/4 pound or more, 
with a like serviceable item. 

4-96. Tool Box 

o. Removal Refer to figuie 4-63 and re- 
move the tool box. 

h Replacement Replace the tool box as shown 
in figure 4-63. 


STEP 1 . REMOVE NUTS AND 
LOCKWASHERS. 

STEP 2 , REMOVE TOOL SOX. 

ME 3810-294-20/ 




Figure i-6S. Tool box mstallatwiu 
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APPENDIX A 
REFERENCES 


A-1. Fire Proteefion 

TB 5-4200-200-10 

A-2. Lubrication 

LO 6-3810-294-12 
C9100IL 

A-3. Paint 

TM 9-213 

A-4. Radio Suppression 

TM 11-483 


Hand Portable Fire Extinguisibers for Army Ust 


Lubrication Order 

Fuels, Lubricants, Oil and Waxes 


Painting Instructions for Field Use 


Radio Interference Suppression 


A-5. Maintenance 

TM 9-1870-1 
TB 750-051 

TM 38-750 
TM 5-3810-294-20P 
TM 5-3810-294-10 
TM 9-G 140-200-15 


TB 385-101 


Care and Maintenance of Pneumatic Tires 
Antifreeze Solutions and Cleaning Compounds 
in Engine Cooling System 
The Army Maintenance Management System 
Organizational Maintenance Repair Parts 
Operator /Maintenance Manual 
Operation and Organizational Field and Depot 
Maintenance, Storage Battenes, Lead-Acid Ty 
Safety Use of Cranes, Crane-Shovels, Drag- 
lines, and Similar Equipment near Electric 
Power Lines 


A-6. Shipment and Storage 

TB 740-93-2 Preservation of USAMEC Mechanical Equipmer 

for Shipment and Storage 

TM 740-93-1 Administrative Storage of Equipment 


A-7. Destruction 

TM 750-244-3 


Procedures for Destruction of Equipment to 
Prevent Enemy Use. 
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APPENDIX B 

MAINTENANCE ALLOCATION CHART 


Section I. INTRODUCTION 


B-1 . General 

fl. This section provides a general explanation 
of all maintenance and repair functions author- 
ized at •various maintenance levels. 

b Section II designates overall responsibility 
for the performance of maintenance functions on 
the identified end item or component and the 
work measurement time required to perform the 
functions by the designated maintenance level. 
The implementation of the maintenance func- 
tions upon the end item or component will be 
consistent with the assigned maintenance func- 
tions. 

c Section III lists the special tools and test 
equipment required for each maintenance func- 
tion as referenced from Section 11. 

d. Section IV contains supplemental instruc- 
tions or explanatoi y notes for a particular main- 
tenance function 

B-2. Explanation of Columns in Section 11 

a. Column (I), Gtoup Number A number is 
assigned to e icli group in a top down break- 
down seiiiienco The applicable groups are listed 
on the MAH in disassembly sequence beginning 
with the first gioup lemoved. 

h Column (2), Asnrmbhi (houp This col- 
umn Kint'iins a hiief descniition of the compo- 
nents ot each iiuineiical gioup 
< Column I Mdintrnance Funrt'ous This col- 
umn lusts the various maintenance functions (A 
through K) The lowest maintenance level auth- 
orized to perform these functions is indicated by 
a symbol in the appiopiiate column Work imeas- 
urement time standards (the active repair time 
required to perform the maintenance function) 
are sliown directly below the symbol identifying 
the maintenance level The symbol designations 
1 ^ for the various maintenance levels are as fol- 
S lows: 

C — Operator or crew 
0 — Organizational maintenance 


P — Direct support maintenance 

H — General support maintenance 

D — Depot maintenance 

The maintenance functions are defined as fo 
lows: 

A. Inspect; To determine serviceability of a 
item by comparing its physical, mechanical, an 
electrical characteristics with established stanc 
ards through examination. 

B. Test: To verify serviceability and detect ii 
cipient failure by measuring the medianical o 
electrical characteristics of an item and cMnpai 
ing tiiose diaracteristica with prescribed stanc 
ards. 

C. Service: Operations required periodical! 
to keep an item in proper operating conditior 
i.e., to clean, to preserve, to drain, to paint, o 
to replenish fuel, lubricants, hydraulic fluids, o 
compressed air supplies. 

D. Adjust; To maintain within prescribe 
limits, by bringing into proper or exact positior 
or by setting the operating characteristics to sp< 
cified parameters. 

E. Aline: To adjust specified variable ek 
ments of an item to bnng about optimum or de 
sired performance. 

F Calibrate' To determine and caus 
corrections to be made or to be adjusted on in 
struments or test measuring and diagnosti 
equipments used in precision measurement. Con 
sists of comparisons of two instruments, one o 
which IS a certified standard of known accu 
racy, to detect and adjust any discrepancy in th 
accuracy of the instrument being compared. 

G. Install- The act of emplacing, seating, o 
fixing into position an item, part, or modul 
(component or assembly) in a manner to alloi 
the proper function of an equipment or systen 

H Replace: The act of substituting a serivc« 
able like type part, subassembly, or modul 
(component or assembly) for an unserviceabl 
counterpart. 

I. Repair: The application of maintenanc 



B- 
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services (inspect, test, service, adjust, align, 
calibrate, or replace) or other maintenance ac- 
tions (welding, grinding, riveting, sti*aightening, 
facing, remachining or resurfacing) to restore 
serviceabilitv to an item by correcting specific 
damage, fault, malfunction, or failure in a part, 
subassembly, module (component or assembly), 
end item, or system. 

J. Overhaul: That maintenance effort (service/ 
action) necessary to restore an item to a com- 
pletely serviceable/operational condition as pre- 
scribed bv maintenance standards (i.e., DMWR) 
in appropriate technical publication. Overhaul is 
normally the highest degree of maintenance per- 
formed by the Army. Overhaul does not normal- 
ly return an item to like new condition. 

K. Consists of those services/actions 
necessary for the restoration of unserviceable 
equipment to a like new condition in accordance 
with original manufacturing standards. Rebuild 
is the highest degree of materiel maintenance 
applied to Army equipment. The rebuild oper- 
ation includes the act of returning to zero those 
age measurement (hours /miles, etc.) considered 
in classif 3 dng Army equipment/components. 

d. Column (i). Tools and Equipment. This 
column is provided for referencing by code the 
special tools and test equipment, (sec III) re- 
quired to perform the maintenance functions 
(sec II). 

c. Column (5). Remarks. This column is pro- 


vided for referencing by code the rent 
rV) pertinent to the maintenance fun 

B-3. Explanation of Columns in SecHoi 

а. Reference Code. This column cor 
number and a letter separated by a da 
from column 4 on the MAC. The nunr 
ences the special tools and test equi 
quirements and the letter represents t 
maintenance ^function the item is b 
with. The lexter is representative of / 
through K on the MAC. 

б. Maintenance Category. This coll 
the lowest level of Maintenance aut 
use the sp^al tools or test equipmen 

e. Nom^lature. This column lists 
or identification of the tools or test 

d. Tool Number. This column lists 
ufacturer’s code and part number < 
Stock Number of tools and test equi] 

B-4. Explanation of Columns in Sectio 

a. Reference Code. This column < 
two letters separated by a dash, en 
column (5), Section II. The first k 
ences the Remark and the second 1< 
ences a maintenance function, colur 
through K, to which the remark apf 

b. Remarks. This column lists infori 
tinent to the maintenance function 
formed, as indicated on the MAC, Si 
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Maintenance functions 













TM 5-3810-294-20 







F 

2.0 

O 

1.7 

O 

1.3 




H 

31.2 

H 

12.6 

H 

CO 

\a 

!i! u 

aa«i(X3;i 

oHoSoS 

O ^ 

0 

1.7 

O 

1.1 

o 

1.7 

9 o » O 

^ th ea 

tH 

CO 

t 

O 1 


•anv 

vnfpv 

901AJ9S 

w 

^Mdtni 





1203 Glass 


























Maintenance tnnctiona 


































Maintenaiicv 


TM 5-3810-294-20 



SI cooliMg system 
ACCESSORIES 

^01 Thermostat, Housing, 

Gasket 

2102 Water Pumo 




















2601 

























Matntenance fimctions 




W »3«(<ii»^ ^SpRiS^^*® 



CO lA (O 

o o o 


8 s i i i i g SSS 3 g g g ^ o I I 


B-10 


MANIFOLDS 





































Maintenance functions 



5!§gS§||S 







































TM 5-^810-294-20 




3128 Rotating* Base _ 

































3204 






































Maintenanc*; 



TOOT 



































Main 



JTWlaa I ^ S 




W o<rti(Xa^ ^ c4 ^ o 


o:^o^o^o;\o^o^o^o'^o^ og 



§ s 

o o 


M eo 

o o 


§ s 


COWLING 




































































tft functions 






B-18 


Flvwheel Assv 
























Transmission Cover 





























B-2 



1 




pnwTO 

B 


B 


A 


B 

nwi 

fl 


B 

ronv 

B 

vmfpy 


9oi*i»e 

B 


Bi 

}8*tfaai 








































































Section III. SPECIAL TOOL AND SPECIAL TEST EQUIPMENT 

requirements 



Reference 

code 

Remarki 

1 

CARRIER 

A-B 

On vehicle test 

B-B 

On veliicle test 

C-B j 

On vehicle test 

D-B 1 

On vehicle test 

E-B 

On vehicle test 

F-B 

On vehicle test 

G-B 

Compression 

H-I 

Metalize and resize 

I-I 

Install ring gear only 

J-B 

On vehicle teet 


CRANE 

A-B 

On vehicle test 


On vehicle test 

^C-B 

On vehicle test 

D-B 

On vehicle test 

E-B 

On vehicle teat 

F-B 

On vehicle test 

G-B 

ComDression 

H-I 

Metalize and resize 

I-l 

Install ring gear 

J-D 

On vehicle adjust 
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PART ONE 
CRANE INDEX 


Accessory Drive Shaft and Housing Replacement 

Administrative Storage 1-4 

Air Cleaner Assembly Service and Replacement IIIIIIIl 2-78 

Alternator 2 _g 3 

Belt adlustment 2-886 

Belt replacement 2 -«g^ 

Test ^8d 

Replacement 2-88e 

Angle Indicator Replacement 2 _^g 


B 




Barkhoe Conversion 

Backhoe Dipper Assembly 

Backhoe Front Attachment 

Service 

Dipper aasemblv pitch adjustment 

Repair and replacement 

Backstop Assembly Replacement 

Batteries 

Test 

Replacement 

Boom Hoist Brake and Clutch 

Brake band removal — 

Brake adlustment __ . 

Clutch removal and replacement 

Clutch adlustment 

Boom Jib Mast Service and Replacement 
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